CANINE TOXICITY GENES 



CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] This application claims priority to U.S. provisional application Serial No. 

60/220,057, filed July 21, 2000 which is incorporated by reference in its entirety. 

TECHNICAL FIELD 

[0002] This invention is in the field of toxicology. More specifically, the invention 

provides for methods for identifying canine genes which are toxic response genes, the genes 
themselves, and methods of using these genes. Also provided herein are primer sequences 
and sequence of canine genes which are usefiil for making and using arrays to determining 
toxicological responses to various agents and also usefiil for identifying novel canine gene 
sequences and novel canine genes. 

BACKGROUND OF THE INVENTION 
[0003] Individuals exhibit a high degree of variability in response to agents such as 

drugs, pharmaceutical compounds, and chemicals. The development of a drug or 
pharmaceutical compounds can take many years and cost millions of dollars. In addition, 
some companies use animals {e.g., mice, rabbits, dogs, cats, pigs, etc.) to test the efficacy and 
toxicity of drugs and/or pharmaceutical compounds to obtain data for Phase I trials. Many 
drugs that are being developed do not proceed beyond a Phase I trial for many different 
reasons. One plausible reason is a lack of data in an accepted animal model for the disease or 
symptoms which the drug is targeted to treat. Animals used in various disease models 
include, but are not limited to dogs, pigs, rabbits, cats, chimpanzees, and other primates. In 
addition, animals are used to test toxicity levels and toxicological responses to drugs and 
pharmaceutical compounds under development. 

[0004] In animals, toxicity of a drug can be determined by observing several in vivo 

parameters, including but not limited to drug levels in blood, tissues, urine, and other 
biological fluids; enzymatic levels in tissues and organs; protein or sugar levels in blood and 
other biological fluids; elevation or depression in number, size, morphology, and/or fimction 
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of cells (e.g., white blood cells, lymphocytes, red blood cells, etc.), tissues, or organs (e.g., 
Hver, heart, kidney, etc.). Other physical and physiological parameters which may be useful 
include but are not limited to survival rate of animals, appearance (e.g., hair loss, brightness 
of eyes, etc.), and behavior (e.g., eating habits, sleeping habits, etc.). 
[0005] With the advent of molecular and recombinant technology, genetic and 

molecular analysis provides another method by which toxicity may be measured. Differential 
gene expression technology involves detecting the change in gene expression of cells exposed 
to various stimuli. The stimulus can be in the form of grovrth factors, receptor-ligand binding, 
transcription factors, or exogenous factors such as drugs, chemicals, or pharmaceutical 
compounds. Differential gene expression can be observed by using techniques involving gel 
electrophoresis and polynucleotide microarrays. 

[0006] A polynucleotide microarray may include genes for which full-length cDNAs 

have been accurately sequenced and genes which may be defined by high-throughput, single- 
pass sequencing of random cDNA clones to generate expressed sequence tags (ESTs). 
Bioinformatic algorithms such as Unigene group cDNA clones with common 3' ends into 
clusters which tentatively define distinct human genes. An ideal cDNA microarray might 
therefore contain one representative from each Unigene cluster, hi practice, given the current 
complement of about 45,925 Unigene clusters, most microarrays contain at most one-third of 
the total Unigene set. 

[0007] Researchers focused on detecting changes in expression of individual mRNAs 

can use different methods to detect changes in gene expression, for example, microarray, gel 
electrophoresis, etc. Other methods have focused on using the polymerase chain reaction 
(PGR) and/or reverse transcriptase polymerase chain reaction (RT-PCR) to define tags and to 
attempt to detect differentially expressed genes. Many groups have used PGR methods to 
establish databases of mRNA sequence tags which could conceivably be used to compare 
gene expression among different tissues (See, for example, Williams, J. G. K., NucL Acids 
Res. 18:6531, 1990; Welsh, J., et al. NucL Acids Res., 18:7213, 1990; Woodward, S. R,, 
Mamm. Genome, 3:73, 1992; and Nadeau, J. H., Mamm. Genome 3:55, 1992). This method 
has also been adapted to compare mRNA populations in a process called mRNA differential 
display, hi this method, the results of PGR synthesis are subjected to gel electrophoresis, and 



2 



the bands produced by two or more mRNA populations are compared. Bands present on an 
autoradiograph of one gel from one mRNA population, and not present on another, 
correspond to the presence of a particular mRNA in one population and not in the other, and 
thus indicate a gene that is likely to be differentially expressed. Messenger RNA derived 
from two different types of cells can be compared by using arbitrary oligonucleotide 
sequences of ten nucleotides (random 10-mers) as a 5' primer and a set of 12 oligonucleotides 
complimentary to the poly A tail as a 3' "anchor primer". These primers are then used to 
amplify partial sequences of mRNAs with the addition of radioactive deoxyribonucleotides. 
These amplified sequences are then resolved on a sequencing gel such that each sequencing 
gel has a sequence of 50-100 mRNAs. The sequencing gels are then compared to each other 
to determine which ampKfied segments are expressed differentially (See, for example, Liang, 
P. et aL Science 257:967, 1992; See also Welsh, J. et al., Nucl. Acid Res. 20:4965, 1992; 
Liang, P., et aL, Nucl. Acids Res., 3269 1993; and U.S. Patent Nos. 6,1 14,1 14 and 6,228,589). 
[0008] The process of isolating mRNA from cells or tissues exposed to a stimulus 

(e.g., drugs or chemicals) and analyzing the expression with gel electrophoresis can be 
laborious and tedious. To that end, microarray technology provides a faster and more 
efficient method of detecting differential gene expression. Differential gene expression 
analysis by microarrays involves nucleotides immobilized on a substrate whereby nucleotides 
from cells which have been exposed to a stimulus can be contacted with the immobilized 
nucleotides to generate a hybridization pattern. This microarray technology has been used for 
detecting secretion and membrane-associated gene products, collecting pharmacological 
information about cancer, stage specific gene expression in Plasmodium falciparum malaria, 
translation products in eukaryotes, and a number of other scientific inquiries. See, for 
example, Diehn M, et al. Nat Genet, 25(1): 58-62 (1993); Scherf, U., et al. Nat Genet, 24(3): 
236-44 (1993); Hayward R.E., et al. Mol Microbiol 35(1): 6-14 (1993); Johannes G., et al 
Proc Natl Acad Sci USA 96(23): 13118-23 (1993). Microarray technology has also been 
used in exploring drug-induced alterations in gene expression in Mycobacterium tuberculosis. 
See, for example, Wilson M., et al. Proc Natl Acad Sci. 96(22): 12833-8 (1999). The use of 
microarray technology with animal genes, e.g,, canine genes, during drug development to 
detect drug-induced alternation in vertebrates, such as dogs, would provide a method that is 
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fast, efficient, cost-effective and could spare many animals from being the subjects of 
laboratory tests. 

[0009] The discovery and/or characterization of a set of toxicologically relevant genes 

would be useful in simplifying the development, screening, and testing of new drugs. While 
some genes are known to be differentially displayed in response to one agent, a more useful 
tool for assessing toxicity is a panel of genes which are identified as toxicologically relevant 
genes. The invention provided herein fulfills these needs and provides disclosure to novel 
canine genes as well. 

[0010] The disclosure of all patents and publications cited herein are hereby 

incorporated by reference in their entirety. 

SUMMARY OF THE INVENTION 
[001 1] Disclosed herein are methods of identifying and isolating canine genes which 

are toxicologically relevant and methods of using these toxicologically relevant canine genes 
to determine toxic responses to an agent. Further, arrays containing the canine genes, 
methods of making these arrays, and methods of using these arrays are provided. Also 
disclosed herein are primer sequences useful for obtaining canine genes, which in turn have a 
variety of uses, and gene sequences for novel canine genes discovered using these methods. 
[001 2] In one aspect, a method of identifying a toxicologically relevant canine gene is 

disclosed whereby the gene expression profile of untreated canine cells is obtained as well as 
a gene expression profile of canine cells treated with an agent. The gene expression profile of 
untreated canine cell is compared with the gene expression profile of the treated canine cells 
to obtain a gene expression profile indicative of a toxicological response. In some aspects, 
canine cells can be any type of cells including but not limited to biological samples from liver, 
lung, heart, kidney, spleen, testes, thymus, brain, or cells lines obtained from commercial 
sources (e.g., ATCC). The agent can be any type of synthetic or non-synthetic compound 
including but not limited to agents listed in Table 10, 

[0013] In another aspect, a method of isolating canine genes indicative of a 

toxicological response to an agent is provided wherein sequences of mammalian, non-canine 
genes associated with toxicological responses are provided, primers homologous to said genes 



associated with toxicological responses are provided; and the primers are used to ampUfy 
canine genes from canine cDNA library. 

[0014] In yet another aspect, a method for determining a toxicological response to an 

agent is provided wherein cells are exposed to an agent and a first gene expression profile is 
obtained and then compared to a gene expression profile of toxicologically relevant canine 
genes to determine if the first gene expression profile is indicative of a toxicological response. 
In one aspect, the gene expression profiles of one or more toxicologically relevant canine 
gene(s) are stored in a database. In another aspect, a database containing multiple gene 
expression profiles of toxicologically relevant canine genes is used. 

[0015] In yet another aspect, a method for determining a toxicological response to an 

agent in an organ is provided wherein cells are exposed to an agent and a gene expression 
profile is obtained and then compared to a gene expression profile of toxicologically relevant 
canine genes to determine if the first gene expression profile is indicative of a toxicological 
response in an organ. 

[0016] In another aspect, a method for screening an agent (e.g,, drug, medicament, or 

pharmaceutical composition) for potential toxicological responses is provided wherein cells 
are exposed to an agent; and a gene expression profile is obtained and then compared to a 
gene expression profile of toxicologically relevant canine genes to determine if the first gene 
expression profile is indicative of a toxicological response in genes associated with 
toxicological responses. In one aspect, a database containing at least one gene expression 
profile of toxicologically relevant canine genes is used for comparison. 
[0017] In one aspect, the invention relates to methods of identifying canine genes and 

gene sequences which are indicative of a toxicological response. These genes and their gene 
expression profiles are stored in a database. The database is usefiil for toxicological studies 
and analysis, particular when applied to the screening, development, and testing of potential 
new drugs. A panel of genes indicative of toxicity can vary between organs different in time 
of exposure to one or more agents resulting effects of agent(s) and, different compounds. In 
one aspect, the canine genes and gene sequences identified to be indicative of toxicological 
response (/.e., toxicologically relevant) are novel. 
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10018] In another aspect, a method for generating a canine array comprising at least 

ten canine genes which are indicative of a toxicological response is provided. Genes 
indicative of toxicological response are immobilized to a substrate. 
[0019] In another aspect, an array is provided comprising at least ten canine 

toxicological response genes or a portion thereof immobiUzed on a substrate. The canine 
genes are assembled in an array such that at least 2 genes, more preferably at least 5 genes, 
more preferably at least 10 genes, more preferably at least 20 genes, more preferably at least 
30 genes, even more preferably at least 40 genes, more preferably at least 50 genes, more 
preferably at least 100 genes, more preferably at least 250 genes, more preferably at least 400 
genes, more preferably at least 500 genes, more preferably at least 600 genes, more preferably 
at least 750 genes, more preferably at least 850 genes, and more preferably at least 1000 genes 
are assembled on such array. In one aspect, the toxicologically relevant genes are attached to 
the array substrate by covalent Unkage. In another aspect, the genes or portions thereof are 
capable of hybridization to expressed nucleic acids derived from a cell and are capable of 
indicating a toxicological response of the cell to said agent. 

[0020] In yet another aspect, a method for obtaining a gene expression profile is 

provided whereby a population of cells is exposed to an agent, cDNA from the population of 
cells is obtained, labeled, and contacted with the array comprising toxicologically relevant 
genes. 

[0021] In still another aspect of the invention, primer sequences that are used for 

identifying canine genes are disclosed. These primer sequences can be used for probes, for 
PCR-related amphfication, included on an array chip for identifying nucleotide sequences 
related to toxicological responses, or for identifying novel canine genes. Sequences of such 
primers and methods of using thereof are disclosed herein. 

[0022] In yet another aspect of the invention, novel canine genes or portions of novel 

canine genes are disclosed and uses thereof. The sequences of novel canine genes are 
disclosed in Table 8. In one aspect, an array comprising at least 2, 5, 10, 25, 50, or 56 novel 
canine toxicologically relevant genes from Table 8 is provided. In one aspect, an array 
comprising at least 2, 5, 10, 25, 50, 60, 75, 90, 100, or 116 novel canine toxicologically 
relevant genes from Table 9 is provided. 
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[00231 In yet another aspect, novel canine sequences are cloned and/or maintained in 

expression vectors. In one aspect, novel canine sequences which are cloned in expression 
vectors are expressed and/or maintained in suitable eukaryotic host cells. 

BRIEF DESCRIPTION OF THE TABLES 
[0024] Table 1 depicts the primers used to isolate toxicologically relevant canine 

genes from a canine cDNA library. 

[0025] Table 2 depicts target sequences obtained by using primers listed in Table 1 . 

[0026] Table 3 depicts 50-mer sequences for toxicologically relevant canine genes. 

[0027] Table 4 depicts the accession numbers which correspond with toxicologically 

relevant canine genes. 

[0028] Table 5 depicts toxicologically relevant genes that were identified and isolated 

using differential display. 

[0029] Table 6 depicts canine genes that are identified and isolated by using primers 

to known toxicologically relevant human genes. 

[0030] Table 7 depicts canine genes which have been identified as toxicologically 

relevant by differential display. 

[0031] Table 8 depicts canine genes which have not been disclosed in a public 

sequence database, printed pubUcations, or scientific conferences. 
[0032] Table 9 depicts canine genes which are associated with specific agents. 

[0033] Table 10 provides a list of agents which are used or can be used to determine 

toxicologically relevant canine genes. 

[0034] Table 1 1 depicts the fold induction for canine genes in a canine array. 

BRIEF DESCRIPTION OF THE FIGURES 
[0035] The file of this patent contains at least one drawing executed in color. Copies 

of this patent with color drawing(s) will be provided by the Patent and Trademark Office upon 
request and payment of necessary fee. 

[0036] Figure 1 is a scan of a microarray which shows toxicological responses to three 

doses of cadmium chloride using canine arrays. 
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[00371 Figure 2 a chart which shows the fold induction in an analysis of toxicological 

responses to cadmium chloride using canine arrays. 

[0038] Figure 3 is a graph which shows dose response of interleukin-8. 

[0039J Figure 4 is a scan of a microarray which shows the gene expression profile of a 

canine liver dosed with erythromycin estolate (lOOmg/kg). 

[0040] Figure 5 is a scan of a microarray which shows the gene expression profile of a 

canine kidney dosed with erythromycin estolate (lOOmg/kg). 

[0041] Figure 6 is a diagram of first strand synthesis for the design of an antisense 

probe firom amplified antisense RNA for hybridization to microarrays with sense targets. 
[0042] Figure 7 is a diagram of second strand synthesis for the design of an antisense 

probe firom amplified antisense RNA for hybridization to microarrays with sense targets. 
[0043] Figure 8 is a diagram of antisense probe synthesis for the design of an 

antisense probe firom amplified antisense RNA for hybridization to microarrays with sense 
targets. 

DETAILED DESCRIPTION OF THE INVENTION 
[0044] The present invention discloses canine genes which are indicative of a 

toxicological response. Methods of identifying genes indicative of a toxicological response 
and isolating such genes are provided. Novel canine genes and methods of isolating the novel 
canine genes, including primers used, and methods of identifying them are also provided. 
Further, arrays which comprise canine genes for use in detecting gene expression indicative of 
toxicological response, the methods of making the array, and the canine genes which are 
included in the array are also provided. 

[0045] General Techniques 

[0046] The practice of the present invention will employ, unless otherwise indicated, 

conventional techniques of molecular biology (including recombinant techniques), 
microbiology, cell biology, biochemistry and immunology, which are within the skill of the 
art. Such techniques are explained fiiUy in the literature, such as, Molecular Cloning: A 
Laboratory Manual^ second edition (Sambrook et aL, 1989); Oligonucleotide Synthesis (M.J. 
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Gait, ed., 1984); Animal Cell Culture (R.L Freshney, ed., 1987); Handbook of Experimental 
Immunology (DM. Weir & C.C. Blackwell, eds.); Gene Transfer Vectors for Mammalian 
Cells {]M, Miller & M,P. Calos, eds., 1987); Current Protocols in Molecular Biology (F.M. 
Ausubel et al, eds., 1987); PCR: The Polymerase Chain Reaction, (MuUis et al, eds., 1994); 
Current Protocols in Immunology (J.E. Coligan et al, eds., 1991); The Immunoassay 
Handbook (David Wild, ed., Stockton Press NY, 1994); Antibodies: A Laboratory Manual 
(Harlow et al, eds., 1987); Methods of Immunological Analysis (R. Masseyeff, W.H. Albert, 
and N.A. Staines, eds., Weinheim: VCH Verlags gesellschaft mbH, 1993); Principals and 
Methods in Toxicology (A. Wallace Hayes, ed., 2000); Analytical Methods in Toxicology 
(H.M. Stahr, 1991); and PCR Protocols in Molecular Toxicology (John P. Vanden Heuvel, 
ed., 1997). 

[0047] Definitions 

[0048] "Toxicity", as used herein, refers to the exaggerated micro- or macroscopic 

responses of cells, tissues, organs or systems to low, average, or high doses of an agent. 
These responses may lead to observable symptoms such as dizziness or nausea and can also 
result in toxic outcomes. Toxicity often results in toxic side effects that are different, in either 
degree or kind, from the response of the majority of patients at the recommended dose. 
Toxicity may be characterized by, but is not limited to, the differential expression of genes 
when compared to the response of a similar individual who is not exposed to a given agent. 
[0049] A "toxicological response", or "toxic response" used interchangeably herein, 

refers to a cellular, tissue, organ or system level response to exposure to an agent and 
includes, but is not limited to, the differential expression of genes and/or proteins 
encompassing both the up- and down-regulation of such genes; the up- or down-regulation of 
genes which encode proteins associated with the repair or regulation of cell damage; or the 
regulation of genes which respond to the presence of an agent. 

[0050] The terms "toxicologically relevant gene", "toxicity gene", and "toxic response 

gene" are interchangeable as used herein. A toxic response gene can be defined as a gene 
whose message or protein level is altered by adverse stimuli (e.g, an agent). The specific set 
of genes that cells induce is dependent upon the type of damage or toxic threat caused by the 
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agent and which organs are most threatened, hi addition to the up-regulation of genes which 
respond to specific toxic threat, genes which encode functions not appropriate under 
conditions of toxic injury may be down regulated. 

[0051] As used herein, "toxic outcome" refers to the cellular, molecular microscopic 

or macroscopic, molecular symptoms, physiological, morphological or pathological changes 
which are observed as a result of exposure to an agent. 

[0052] As used herein, the term "agent" means a biological or chemical compound 

such as a simple or complex organic or inorganic molecule, a peptide, a protein, an 
oligonucleotide, an antibody, an antibody derivative, or antibody firagment. Various 
compounds can be synthesized, for example oUgomers, such as oligopeptides and 
oligonucleotides, and synthetic organic compounds based on various core structures, and 
these are also included in the term "agent", hi addition, various natural sources can provide 
compounds for screening, such as plant or animal extracts, and the like. Agents can be tested 
and/or used singly or in combination with one another. An "agent" to which an individual has 
a toxicological response can also be any substance to which an individual exhibits a 
toxicological response and includes, but is not hmited to, drugs, pharmaceutical compounds, 
household chemicals, industrial chemicals, environmental chemicals, and other chemicals and 
compounds to which individuals maybe exposed. Exposure to an agent can constitute 
physical contact as well as secondary contact, such as inhalation and environmental exposure. 
[0053] As used herein, the term "gene" refers to polynucleotide sequences which 

encode protein products and encompass RNA, mRNA, cDNA, single stranded DNA, double 
stranded DNA and fragments thereof Genes can include introns and exons. It is understood 
that the polynucleotide sequences of a gene can include complimentary sequences (e.g., 
cDNA). 

[0054] The term "gene sequence(s)" refers to gene(s), full-length genes or any portion 

thereof. 

[0055] The term "novel gene" refers to a gene and/or gene sequences that have not 

been disclosed in pubUc sequence databases, in any printed pubhcation, or a pubUc forum 
(e.g., scientific conferences) as of June 2001. 
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[0056] "Differential expression" as used herein refers to the change in expression 

levels of genes, and/or proteins encoded by said genes, in cells, tissues, organs or systems 
upon exposure to an agent. As used herein, differential gene expression includes differential 
transcription and translation, as well as message stabilization. Differential gene expression 
encompasses both up- and down-regulation of gene expression. 

[0057] "Gene expression indicative of toxicological response", as used herein, refers 

to the relative levels of expression of a gene, for example a toxic response gene. Profiles of 
gene expression profiles may be measured in a sample, such as samples comprising a variety 
of cell types and may, for example, comprise blood, urine, spinal fluid or serum. 
[0058] The terms "polynucleotide" and "nucleic acid", used interchangeably herein, 

refer to a polymeric form of nucleotides of any length, either ribonucleotides or 
deoxyribonucleotides. These terms include a single-, double- or triple-stranded DNA, 
genomic DNA, cDNA, RNA, DNA-RNA hybrid, or a polymer comprising purine and 
pyrimidine bases, or other natural, chemically, biochemically modified, non-natural or 
derivatized nucleotide bases. It is understood that the double stranded polynucleotide 
sequences described herein also include the modifications described herein. The backbone of 
the polynucleotide can comprise sugars and phosphate groups (as may typically be found in 
RNA or DNA), or modified or substituted sugar or phosphate groups. Alternatively, the 
backbone of the polynucleotide can comprise a polymer of synthetic subunits such as 
phosphoramidates and thus can be a oKgodeoxynucleoside phosphoramidate (P-NH2) or a 
mixed phosphoramidate-phosphodiester oUgomer. A phosphorothioate linkage can be used in 
place of a phosphodiester linkage, hi addition, a double-stranded polynucleotide can be 
obtained from the single stranded polynucleotide product of chemical synthesis either by 
synthesizing the complementary strand and annealing the strands under appropriate 
conditions, or by synthesizing the complementary strand de novo using a DNA polymerase 
with an appropriate primer. The following are non-limiting examples of polynucleotides: a 
gene or gene fragment, exons, introns, mRNA, tRNA, rRNA, ribozymes, cDNA, recombinant 
polynucleotides, branched polynucleotides, plasmids, vectors, isolated DNA of any sequence, 
isolated RNA of any sequence, nucleic acid probes, and primers. 
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[00591 As used herein, "DNA" includes not only bases A, T, C, and G, but also 

includes any of their analogs or modified forms of these bases, such as methylated 
nucleotides, intemucleotide modifications such as uncharged linkages and thioates, use of 
sugar analogs, and modified and/or alternative backbone structures, such as polyamides. 
[0060] ''Naturally occurring" refers to an endogenous chemical moiety, such as a 

carbohydrate, polynucleotide or polypeptide sequence, i.e., one found in nature. Processing 
of naturally occurring moieties can occur in one or more steps, and these terms encompass all 
stages of processing. Conversely, a "non-naturally occurring" moiety refers to all other 
moieties, e,g„ ones which do not occur in nature, such as recombinant polynucleotide 
sequences and non-naturally occurring carbohydrates. 

[0061] A polynucleotide is said to "encode" a polypeptide if, in its native state or 

when manipulated by methods well known to those skilled in the art, it can be transcribed 
and/or translated to produce the polypeptide or a fragment thereof For purposes of this 
invention, and to avoid cumbersome referrals to complementary strands, the anti-sense (or 
complementary) strand of such a polynucleotide is also said to encode the sequence; that is, a 
polynucleotide sequence that "encodes" a polypeptide includes both the conventional coding 
strand and the complementary sequence (or strand). 

[0062] "Hybridization" or "hybridize" refers to a reaction in which one or more 

polynucleotides react to form a complex that is stabilized via hydrogen bonding between the 
bases of the nucleotide residues. The hydrogen bonding is sequence-specific, and typically 
occurs by Watson-Crick base pairing. A hybridization reaction may constitute a step in a 
more extensive process, such as the initiation of a PCR, or the enzymatic cleavage of a 
polynucleotide by a ribozyme. 

[0063] Hybridization reactions can be performed under conditions of different 

"stringency". Relevant conditions include temperature, ionic strength, time of incubation, the 
presence of additional solutes in the reaction mixture such as formamide, and the washing 
procedure. Higher stringency conditions are those conditions, such as higher temperature and 
lower sodium ion concentration, which require higher minimum complementarity between 
hybridizing elements for a stable hybridization complex to form. Conditions that increase the 
stringency of a hybridization reaction are widely known and published in the art: see, for 
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example, "Molecular Cloning: A Laboratory Manual", Second Edition (Sambrook, Fritsch & 
Maniatis, 1989). When hybridization occurs in an antiparallel configuration between two 
single-stranded polynucleotides, those polynucleotides are described as "complementary". A 
double-stranded polynucleotide can be "complementary" to another polynucleotide, if 
hybridization can occur between one of the strands of the first polynucleotide and the second. 
Complementarity (the degree that one polynucleotide is complementary with another) is 
quantifiable in terms of the proportion of bases in opposing strands that are expected to form 
hydrogen bonding with each other, according to generally accepted base-pairing rules. 
[0064] A "host cell" includes an individual cell or cell culture which can be or has 

been a recipient for vector(s) or for incorporation of polynucleotides and/or proteins. Host 
cells include progeny of a single host cell, and the progeny may not necessarily be completely 
identical (in morphology or in genomic of total DNA complement) to the original parent cell 
due to natural, accidental, or deliberate mutation. A host cell includes cells transfected in 
vivo with a polynucleotide(s) of this invention. 

[0065] "Transfomiation" or "transfection" refers to the insertion of an exogenous 

polynucleotide into a host cell, irrespective of the method used for the insertion, for example, 
lipofection, transduction, infection or electroporation. The exogenous polynucleotide may be 
maintained as a non-integrated vector, for example, a plasmid, or alternatively, may be 
integrated into the host cell genome. 

[0066] The terms "protein", "polypeptide", and "peptide" are used interchangeably 

herein to refer to polymers of amino acids of any length. The polymer may be linear or 
branched, it may comprise modified amino acids, and it may be interrupted by non-amino 
acids. It also may be modified naturally or by intervention; for example, disulfide bond 
formation, glycosylation, myristylation, acetylation, alkylation, phosphorylation or 
dephosphorylation. Also included within the definition are polypeptides containing one or 
more analogs of an amino acid (including, for example, unnatural amino acids) as well as 
other modifications known in the art. 

[0067] As used herein, "array" and "microarray" are interchangeable and refer to an 

arrangement of a collection of nucleic acids (e.g., nucleotide sequences) in a centralized 
location. Arrays can be on a solid substrate, such as a glass sHde, or on a semi-solid substrate. 
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such as nitrocellulose membrane. The nucleotide sequences can be DNA, RNA, or any 
combination or permutations thereof The nucleotide sequences can also be partial sequences 
from a gene, primers, whole gene sequences, non-coding sequences, coding sequences, 
published sequences, known sequences, or novel sequences. 

[0068] An "individual" is a vertebrate, preferably a mammal, for example a dog. 

Manmials include, but are not limited to, humans, farm animals, sport animals, pets, primates, 
mice, and rats. 

[0069] A "biological sample" encompasses a variety of sample types obtained from an 

individual. Biological samples or "samples" can be used in various manners (e.g., in the 
determination of toxicological response, analysis of one or more toxicological responses, 
etc.). The definition encompasses blood and other liquid samples of biological origin, sohd 
tissue samples such as a biopsy specimen, whole organs, tissue cultures or cells derived 
therefrom, and the progeny thereof The definition also includes samples that have been 
manipulated in any way after their procxxrement, such as by treatment with agents, reagents, 
solubilization, or enrichment for certain components, such as proteins or polynucleotides. 
The term "biological sample" encompasses a clinical sample, and also includes cells in 
culture, cell supematants, cell lysates, serum, plasma, biological fluid, and tissue samples. 

[0070] Methods of the Invention 

[0071] Canine genes which are toxicologically relevant have been identified and 

disclosed herein. In some embodiments, canine genes which are disclosed are novel. 
Methods of identifying toxicologically relevant genes are described herein. Li addition, 
methods of isolating and using toxicologically relevant genes are disclosed. In one 
embodiment, toxicologically relevant genes are used to make arrays. The arrays can be used 
for drug screening purposes to determine toxicological response. 

[0072] Methods of identifying a set of toxicologically relevant genes 

[0073] Identification of a set of toxicologically relevant genes can be achieved by 

several methods. One method which can be used is to clone genes previously described to be 
relevant in toxicology. Using published sequences, for example in literature or from 
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GenBank, primers can be made and then used to PGR amplify from a relevant cDNA library 
to obtain the toxicologically relevant gene of interest which can then be cloned into a plasmid 
or an expression vector, depending on the use desired. The gene, Le., nucleic acid, can be 
placed amongst other toxicologically relevant genes in an microarray for high-throughput 
testing, as disclosed infra. For example, using known toxicologically relevant canine 
sequences, primers can be designed and used in PGR reaction to amplify the canine gene from 
a cDNA library. The cDNA library can be made from different canine cells, hi one 
embodiment, primary liver cells from a beagle are used as source for the cDNA library. The 
generation of a cDNA involves reverse transcribing isolated RNA and is well known in the art 
(see for example, Sambrook et aL supra). The canine gene fragments, amplified by PGR, are 
cloned into any standard plasmid expression vector which can be obtained from numerous 
conmiercial sources {e.g., Promega, InVitrogen, New England BioLabs, etc.) and sequenced. 
The resulting sequence information is then compared to the GenBank database to confirm that 
the cloned DNA is the specific canine gene for which the primers were designed. Upon 
positive confirmation of the sequence, the amplified gene is then added to the panel of genes 
to be included in the array. Methods of including toxicologically relevant genes in an array 
are disclosed below. 

[0074] Ahematively, for replication to high copy numbers, a plasmid may be used to 

grow high copies of the toxicologically relevant gene of interest which can then be purified by 
any commercially available kit {e.g., from Qiagen or Promega). The purified toxicologically 
relevant gene may be used for "spotting" in a microarray or alternatively, the purified nucleic 
acid can then be inserted into an expression vector, transfected into mammaUan cells, e.g., 
canine cells, and then the cells can be exposed to a compound and observed for toxicological 
responses. Toxicity may be ascertained by observing changes in cell morphology or re- 
arrangement of cytoskeleton, which can be determined by examination under a microscope, or 
alternatively, cell apoptosis or necrosis, hi another altemative, "transcriptome profiling", 
described in greater detail below, may be used whereby nucleic acid can be isolated from both 
the exposed and unexposed cells and examined to determine which level of the compound 
causes the up-regulation or down-regulation of the toxicologically relevant gene of interest. 
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[0075] Another method which may be used to identify canine genes utiUzes known 

sequences of toxicologically relevant non-canine {e.g., human) genes. These toxicologically 
relevant genes may be from a non-canine species including, but not Umited to humans, 
primates, and other mammals. Primers to these toxicologically relevant non-canine genes are 
designed, synthesized, and are subsequently used in PGR reaction with canine cDNA libraries 
to amplify the homologous canine gene. The homologous canine gene may or may not be the 
exact sequence as the non-canine gene with which the primers were designed. It is 
understood that some changes in the nucleotide sequence can occur and the homologous 
canine gene can still be toxicologically relevant and/or retain the same function as the non- 
canine gene. The amplified canine genes can then be added to the panel of genes to be 
included in the array, 

[0076] hi yet another embodiment, target sequences for inclusion in a canine array are 

obtained by de novo synthesis of nucleotides and then immobilization on a substrate, e.g., a 
glass shde. The target sequences are from genes which can indicate one or more toxicological 
responses. Target sequences exemplifying this embodiment are shown in Table 3. 
[0077] Another method which can be used to identify a set of toxicologically relevant 

genes is to analyze the gene expression profile from tissues in canine toxicity studies and 
select those genes with differential expression. Differential expression may be assessed by 
any number of methods. One method which may be used is by microarray analysis. Provided 
herein are methods of using microarray analysis to determine differential gene expression. 
Another method of determining differential gene expression is by reverse transcriptase- 
polymerase chain reaction (RT-PCR), e.g., Taqman® technology (Foster City, CA). Yet 
another method which could be used to detect differential gene expression is Livader® 
technology, commercially available from Third Wave (Madison, WI). Yet another method 
which may be used to determine differential expression is Northem blot analysis. 
[0078] Other methods which may be used include open systems such as AFLP and 

SAGE (Klein, P.E., et al. Genome Res. 10(6):789-807 (2000); Wang, X. and Feuerstein, G.Z., 
Cardiovasc Res. 35(3):414-21 (1997)) Feuerstein, G.Z. and Wang X. Can J. Physiol 
Pharmacol 75(6):731-4 (1997); Hough, CD. et al.. Cancer Res. 60(22):6281-7 (2000); Ye, 
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S.Q., et al. Anal Biochem, 287(l):144-52 (2000)). An "open system" allows the entire 
transcriptome to be analyzed instead of a defined set of genes. 

[0079J Alternatively, comparisons between gene expression profiles from control 

canine cells (or canine cell lines) and canine cells (or canine cell lines) treated with an agent 
can be used to select responsive genes. This is referred to herein as "transcriptome profiling". 
This method empirically determines which genes are toxicologically relevant by analyzing 
differential gene expression. In this embodiment, experimental canines are divided into two 
groups. One group is exposed to one agent {e.g., with a suitable vehicle) at different 
concentrations for different lengths of time. Another group of canines is exposed to vehicle 
only and serves as the control group. Canines are then sacrificed and organs such as liver, 
spleen, kidney, testes, heart, and thymus are harvested for cells to perform molecular analysis 
of gene expression. In addition, analysis of serum proteins in the circulating blood can 
provide another measure to compare with unexposed canines. Once the experimental group is 
exposed to at least one agent, then RNA of both groups is isolated and reverse transcribed in 
PGR reactions to generate cDNA which in tum is amplified to generate double stranded DNA. 
The PGR is performed in the presence of a radioactive or fluorescent DNA substrate that is 
incorporated into the double stranded DNA. On a polyacrylamide gel, the DNA derived from 
the treated cells is separated by length next to the DNA derived from untreated population. 
The intensity of the resulting band or bands is compared between the treated and untreated 
groups of cells. Bands that show different radioactive or fluorescent intensity are excised 
firom the gel, ampUfied by PGR, cloned, and sequenced, as disclosed herein. The sequences 
are compared with knovra gene sequences in the public databases such as GenBank. In this 
manner, novel canine genes, in addition to known canine genes with varying degrees of 
similarity, which are toxicologically relevant are discovered and identified. The examples 
disclosed herein illustrates how this aspect of the invention may be practiced by the skilled 
artisan. 

[0080] If a partial sequence of a novel canine gene is discovered, the technology, texts 

(see Sambrook et al. infraX and resources available to a skilled artisan would enable the 
skilled artisan to sequence the remainder of the gene and obtain a full-length gene without 
undue experimentation. One method of obtaining the remaining portion of a novel canine 
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gene is to make primers corresponding to the part of the novel canine gene which are known 
combined with random primers and then use the primers in PCR reactions with a canine 
cDNA Ubrary. The PCR reaction are run on a standard agarose gel and amphfied bands are 
identified, excised from the gel, and sequenced. 

[0081] Other factors to consider in identifying toxicologically relevant genes include, 

but are not Umited to, selection of one or more agent(s), the dosage amount to administer, 
routes of administration, time of exposure, and metabohsm of the agent. 

[0082] Selection of agent(s) 

[0083] The agent to be tested can selected on the basis of different criteria. One 

method of selecting which compound to test is damage observed in specific organs. For 
example, cisplatin, amphotericin B and gentamicin have been observed to cause kidney 
tubular epithelial cell damage. Another example, liver peroxisome proHferation has been 
observed to be affected by clofibrate, gemfibrozil, and WY 14643. Another basis for 
selection is function. For example, cisplatin causes apoptosis and reactive oxygen species, 
amphotericin B causes increased permeability of cell membranes to ions and renal 
vasoconstriction, and gentamicin causes phospholipid accumulation in lysosomes. 
[0084] Other toxicants affect an organ in general, for example, some kidney toxicants 

include but are not limited to cisplatin, gentamicin, puromycin, and amphotericin B. Liver 
toxicant include but are not limited to chlorpromazine, clofibrate, diflunisal, tetracycline, 
erythromycin, and ethanol. Immunotoxicants include but are not limited to cyclosporin A, 
lipopolysaccharide (LPS), hydroxyurea, phenylhydrazine, dexamethasone, estradiol, and 
tamoxifen. Heart toxicant includes but is not Kmited to doxorubicin. Multiorgan toxicants 
include but are not limited to methotrexate and cadmium chloride. 

[0085] Other criteria for selecting an agent to test is to select those agents to which an 

individual might be exposed to on a regular basis, either in the environment, by prescription 
or over-the-covinter drug. Another criteria for selecting an agent is the need to obtain toxicity 
information for FDA-approval or alternatively for other toxicity requirements, for example in 
pre-clinical or clinical trials. 
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[0086] Determination of dosage 

[0087] Dosages to use in canine experiments can be determined using several 

methods. One method is to use reported dosages as a starting point and dose incrementally 
above and below the reported dosage. Increments can be at least ±1%, 5%, 10%, 25%, 35%, 
45%, 50%, 60%, 70%, 80%, 90%, or 95%, Upregulation or downregulation of markers in the 
blood including but not limited to serum chemistry values and hematology values can be used 
to determine if toxicity has been reached. Alternatively, examining the histopathology of 
organs, in particular, organs which are the specific targets of the compound of interest, may 
be used to determine if a pathological change has occurred in response to administration of 
the compound. Another method which may be used is to determine the molecular changes by 
analyzing the gene expression in response to administration of different doses of a compound 
by the methods disclosed infra. 

[0088] Determination of the dosage experimentally using cell cultures is affected by 

many factors: the nature of the agent, its potency, mechanism of action, type of cell which is 
the target of the agent, and number of cells. To determine the dosage required 
experimentally, a low dosage level of the agent is added and then in a step-wise manner, the 
dosage is increased as well as length of time exposed to the agent. If the agent is lipophiUc 
and easily crosses the lipid bilayer of cells, a lower initial concentration may be used and/or 
shorter length of time exposed to the agent. If the agent has the property of not being able 
cross the cell barrier easily {e.g., lipophobic) and would need to be actively or passively 
transported across cell membranes, then a slighter higher initial concentration may be used 
and/or longer length of time exposed to the agent. Increasing dosage step-wise while 
monitoring toxicological response and morphology of the cells, rate of death of the cells, and 
growth patterns allows the skilled artisan to determine the dosage at which a toxicological 
response occurs. However, it should be noted that toxicological responses may occur which 
are visible changes, including but not limited to, physical structure and integrity of the cells 
(i.e. morphology, growth pattem, etc.). Monitoring for cellular toxic responses as well as 
molecular toxic responses, e.g., differential gene expression increases the likelihood of 
finding preferable dosages. Combining visualization as well as monitoring for cellular 
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changes and molecular changes (e.g., differential gene expression) increases the likelihood of 
finding preferable dosages. 

[0089] Changes in gene expression may be toxicologically significant. The point at 

which toxicologically relevant gene expression becomes even more relevant is at that dosage 
at which removal or diminishment of the treatment no longer results in a return to normalcy, 
z.e. , the state of a cell, organ, or system that existed prior to the treatment with the compound. 
Treatments beyond a certain dosages or time period may commit the cell to a toxicologically 
relevant fate. This toxic dosage will be reflected by an identifiable gene expression pattern, 
which will be distinct fi-om the pattern observed below the toxic dosage. 
[0090] Dosage response is an important concept in toxicology. Depending on the 

dosage of a toxin or agent which may be toxic, the gene expression profile of a particular gene 
may vary. One way that this can be envisioned is by observing the changes in fold induction 
of a particular gene when analyzed using the arrays of this invention. The dosages 
determined in dose response curves maybe usefiil in determining "threshold" levels of 
toxicity, for example for FDA approval. Example 15 and Figure 3 illustrate this embodiment. 
Methods of analyzing gene expression and how to correlate gene expression data are provided 
herein. 

[0091] Administration of an agent 

[0092] Administration of one or more agents to dogs may be achieved by various 

routes. It will be readily appreciated by those skilled in the art that the route can vary, and can 
be intraperitoneal, intravenous, subcutaneous, topical, transcutaneously, intramuscular, 
enterally, transdermally, transmucously, sustained release polymer compositions (e.g., a 
lactide polymer or co-polymer microparticle or implant), perfusion, pulmonary (e.g., 
inhalation), nasal, oral, etc. Injectables can be prepared in conventional forms, either as liquid 
solutions or suspension, soUd forms suitable for solution or suspension in liquid prior to 
injection, or as emulsions. If the agent to be test is a pharmaceutical composition or a drug, it 
may be administered with a suitable excipient (or vehicle). Suitable excipients include, for 
example, water, saline, aqueous dextrose, glycerol, ethanol or the like. Formulations for 
parenteral and nonparenteral drug delivery are known in the art and are set forth in 
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Remington's Pharmaceutical Sciences, 18th Edition, Mack Publishing (1990). In testing for 
toxicity, the route of administration may be selected such that it is the same as the route of 
administration that will eventually be used in humans. For example, if administration of 
penicillin is generally by injection, it may be advantageous to administer penicillin to a dog 
via injection, obtain tissues samples (e.g., target tissue of the drug, if known), isolate cells and 
then obtain gene expression profiles. Once a series of gene expression profiles are compiled, 
cells may be used instead of whole animals and the gene expression profile of the cells, in 
response to an agent, may be compared to the compiled gene expression profiles of previous 
testing. 

[0093] Methods of obtaining canine samples 

[0094] Canine cells can be obtained from various sources. Different sources of cells 

can include, but are not limited to, biological samples such as tissue samples, blood, skin, 
biological fluids (e.g., semen), and cell lines. ImmortaUzed cell lines can be obtained from 
commercial sources, e.g., Gibco BRL Life Sciences, or from non-commercial sources, e.g., 
American Type Culture Collection (ATCC). One example of a cell line which is used in this 
invention is MDCK (ATCC accession number CCL-34) which is a canine kidney cell line. 
Other methods of obtaining canine cells include isolating cells obtained from tissue biopsies, 
blood, skin, or biological fluids. As is well known to one of skill in the art, isolating cells 
from tissue samples can be achieved using any variety of techniques. One example is to 
digest a tissue sample in an enzymatic solution to break up connective tissue and then agitate 
cells in the digested tissue to separate the cells from the connective tissue. Examples of other 
enzymes that can be used to digest tissue include neutral proteases, serine proteases including, 
but not limited to, trypsin, chymotrypsin, elastase, coUagenase, and thermolysin. Another 
method is to homogenize the tissue sample or apply mechanical stress forces to the tissue 
sample to separate the cells from the basement membranes and allow the cells to become 
separated from within the tissue. In the altemative, DNA or RNA can be directly isolated 
from tissue samples, as exemplified in Example 1. Isolating cells from blood can be achieved 
by layering blood over a gradient (e,g, PercoU™ or FicolF^, spinning the blood-gradient 
layer in a centrifuge, and extracting the layer of cells from serum. 
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[0095] Sources from which cells are obtained can be any number of organs, including 

but not limited to Uver, lung, heart, kidney, spleen, testes, thymus, and brain. In one 
embodiment, liver cells are used for toxicity studies where the agent to be administered is 
known or thought to induce liver malfunctions or hver toxicity. In other embodiments, when 
the target of the action delivered by the agent is known, the use of cells deriving from such 
target may yield more beneficial information regarding toxicological responses than if a tissue 
were selected at random. In another embodiment where the agent to be tested has unknown 
effects, a panel of cells isolated from different sources may be used. In the alternative, liver 
cells may be used in the absence of knowledge of the agent's target of action because the liver 
is known to process many toxins. 

[0096] Canine cells obtained ex vivo or from a conomercial or non-commercial source 

can cultured in media prior to being exposed to one or more agents. A wide variety of basal 
cell-sustaining media that can be used to keep the pH of the liquid in a range that promotes 
survival of canine cells. Non-limiting examples include F12/DMEM, Ham's FIO (Sigma), 
CMRL-1066, Minimal essential medium (MEM, Sigma), RPMI-1640 (Sigma), Dulbecco's 
Modified Eagle's Medium (DMEM, Sigma), and Iscove's Modified Eagle's Medium 
(EMEM). In addition, any of the basal nutrient media described in Ham and Wallace Meth. 
Enz,, 58:44 (1979), Barnes and Sato Anal Biochem,, 102:255 (1980). In a preferred 
embodiment, Earle's Minimal Eagle's Medium (EMEM) supplemented with 10% fetal calf 
serum is used to culture canine cells. Cells can be grown in plates or in flasks. In a preferred 
embodiment, canine Hver cells are grown in T-75 flasks contain Eagle's MEM supplemented 
with 10% fetal calf serum. Cells are grown and expanded to a level desired and needed for 
DNA or RNA isolation. Cells are removed from the plate or flask to isolate DNA or RNA. If 
the cells are adherent, trypsin or another equivalent may be used to release the cells from the 
plate or flask. Preferably at least about 1x10^ cells, more preferably at least about 1x10^ 
cells, more preferably at least about IxlO"^ cells, more preferably at least about 1x10^ cells, 
more preferably at least about 1x10^ cells, and even more preferably at least about 1x10^ cells 
are used as sources for DNA and RNA. 

[0097] Nucleotide sequences from tissue samples are isolated using any number of 

commercially available kits e.g., from Qiagen, GenHunter, Promega, etc. More detailed 
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protocols on how to isolate DNA and/or RNA is disclosed in the Examples section. In 
general, a skilled artisan should take care to keep all reagents, tubes, and instruments sterile as 
to avoid contaminants which may affect how the results get interpreted. Once DNA or RNA 
has been isolated from cells which have been exposed to one or more agents, one or more 
toxicologically relevant genes are identified using the methods described above. The 
toxicologically relevant genes may be cloned into an expression vector, maintained in an 
expression vector or alternatively, the expression vector comprising the toxicologically 
relevant gene sequence may be transformed or transfected into a suitable host cell. Suitable 
host cells may be obtained from the ATCC or from commercial sources. Methods of isolating 
toxicologically relevant genes by cloning are ftirther detailed in the Examples. 
[0098] In some embodiments, the toxicologically relevant canine gene may be used to 

find a homologue in another animal, for example, in humans. The homologue may be then be 
used as a target for drug development or screening (e.g., antigen for antibody development or 
cellular regulation). 

[0099] In other embodiments, canine genes identified to be toxicologically relevant 

may be used to generate an array of toxicologically relevant canine genes. In this case, the 
gene may be cloned to facilitate the process of generating an array. 

[00100] Methods of making an array 

[00101] The isolated DNA or RNA is amplified to generate a product which can be 
attached to a substrate. In a preferred embodiment, the substrate is a solid substrate (e.g., 
glass slide). The amplification process involves using primers which have a reactive group 
{e.g., amine group or derivative thereof) on one end of the primer, which is incorporated into 
the ampHfication product. One example of reactive primers that can be used is Amine 
Primers from Synthegen (Houston, TX; catalog #5002). The gene fragments which are 
attached to the glass slide can vary in length. The more nucleotides of a gene that are in the 
array, the tighter the binding and the greater the specificity in binding can occur. However, it 
is important to consider that longer fragments are more difficult to amplify and may contain 
point mutations or other errors associated with amplification. Therefore, the desired length of 
a gene or a fragment thereof that is to be included in the array should take into consideration 
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the balance between a high specificity of binding obtained with a long {e,g,, >1 kb) gene 
sequence with the high mutational rate associated with a longer fragment. The gene 
fragments attached to the glass slide are at least about 50 base pairs (bp) in length, more 
preferably at least about 100 bp in length, more preferably at least about 200 bp, even more 
preferably at least about 300 bp, even more preferably at least about 400 bp, even more 
preferably at least about 500 bp in length. In a preferred embodiment, the gene fragments are 
about 500 bp in length. The region of a gene that is used to attach to a soUd substrate to 
generate an array can be any portion of the gene, coding, non-coding, 5' end, 3' end, etc. In a 
preferred embodiment, about 500 base pairs of the 3' end of canine gene related to 
toxicological responses are selected to be included in an array. 

[00102] In another embodiment, labeled antisense DNA probe may be made from 
amplified antisense RNA for hybridization to microarrays that contain sense targets. 
Exemplary protocols are disclosed in Examples 17 and 18. Methods of amplifying RNA are 
known in the art (see, for example Sambrook et al., infra) and methods of making microarrays 
with nucleic acids are disclosed herein. 

[00103] Several techniques are well known to a skilled artisan for attaching a gene or a 
fragment thereof to a solid substrate such as a glass slide. One method is to attach an amine 
group, a derivative of an amine group, another group with a positive charge or another group 
which is reactive to one end of a primer that is used to amplify a gene or a gene fragment to 
be included in the array. Subsequent amplification of a PGR product will then incorporate 
this reactive group onto one end of the product. The amplified product is then contacted with 
a solid substrate, such as a glass slide, which is coated with an aldehyde or another reactive 
group which will form a covalent Unk with the reactive group that is on the amphfied PGR 
product and become covalently attached to the glass slide. Other methods using amino 
propryl silicane surface chemistry are disclosed by Goming Gompany at 
<http://www.cmt.coming.com.> other methods for making microarrays which are readily 
accessible at <http ://cmgm.stanford.ecu/pbrownl> 

[001 04] In one embodiment of the invention, fluorescence-labeled single strand (or 
"first strand") cDNA probe is made from total or mRNA by first isolating RNA from control 
and treated cells, disclosed supra. This probe is hybridized to microarray slides spotted with 
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DNA specific for toxicologically relevant genes. Methods for making the array and for 
labeUng and making cDNA probes are disclosed in the Examples. 

[001 05] Method of using canine arrays to determine toxicological response 
[00106] Once canine genes relevant to toxicological responses are identified, as 
disclosed supra, the genes or portions thereof are amplified and covalently attached to a 
substrate to produce an array as disclosed herein. In one embodiment, the substrate is a solid 
substrate including but not Umited to glass slides, plastic slides, and metal chips. In a 
preferred embodiment, the soHd substrate is a glass slide. Toxicological responses to agents 
are determined by isolating DNA or RNA from cells which have been exposed to one or more 
agents. The DNA or RNA is amphfied and labeled (e.g., fluorescent) as cDNA probes. The 
labeled cDNA probes are then used to hybridize with the microarray containing a collection 
of genes or fragments thereof ("target sequences") that are toxicologically relevant. The 
differential expression of genes between exposed and imexposed provides information about a 
toxicological response. 

[00107] By collecting many gene expression profiles from certain species, eg.,, dogs, 
in response to one or more agents, a database can be built with collection of information about 
toxicological responses. With the database, it could be possible to predict toxicological 
response and/or stress response to specific agents or combinations thereof. The database can 
be stored on a computer and in a manner that allow for rapid searching when a comparison is 
desired. The database could store gene expression profiles for a particular toxin or 
alternatively, a group of toxins (e.g., kidney-specific toxins). The database could also store 
gene expression profiles for a group of genes known to be affected by a particular toxin. 
When a gene expression profile is obtained, it may be compared with the gene expression 
profiles stored in the database to determine what type of organ is likely to be affect, or 
alternatively, which genes could also be associated with the toxic response. One or more 
genes could be analyzed in this majoner as well as one or more toxins. The database may be 
stored in a form that allows for rapid access and analysis with compatible software programs. 
[00108] The instant invention of canine gene arrays provides an alternative to testing 

on live canine animals. The canine gene array can provide answers on how a canine species 
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might respond to a particular agent by examining at the differential gene expression 
associated with that particular agent in the array or comparison with a database of information 
collected from testing with a canine array. Further, canine gene arrays can provide answers 
about toxicological responses faster and more efficiently than testing in vivo, 
[00109] The information generated from using canine gene arrays can be used to 
predict cellular and pathological responses as well as histological changes induced by 
exposure to agents. This is accomplished by analyzing the differential gene expression 
observed when canine gene arrays are used. Potential drugs or pharmaceutical compounds 
can be tested and data gathered for FDA approval in an accelerated manner and can help 
pharmaceutical and biotechnology companies generate higher productivity with lower costs in 
research and development. 

[001 lOJ The canine gene array can also generate information that can be used to predict 
downstream effects, such as which pathways are affected by certain agents. This is 
accomphshed by looking at the differential gene expression and analyzing which pathways 
contain the toxicological response genes and also which pathways the genes can affect. This 
information in turn can be used to predict tissue responses and ultimately whole organ 
responses. Examples of whole organ responses include but are not limited to organ functions, 
inflammatory responses, and autoinunune responses. Those of skill in the art can determine 
when the normal functions of an organ are compromised by exposure to one or more agents 
which are toxic. For example, a kidney's ability to filter toxins is compromised after an 
individual has been exposed to an agent. The ability to predict whole organ responses has 
great potential in the development of drugs, pharmaceutical compounds, and even in the use 
of chemicals. 

[00111] The following Examples are provided to illustrate but not limit the present 
invention. It will be apparent to one of skill in the art that modifications can be made while 
keeping in the spirit and scope of the present invention. 
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EXAMPLES 

[00112] Example 1 Isolation of total RNA From Animal Tissues 

[001131 To isolate high quality and high purity total RNA from tissue samples, the 
following materials are used: Qiagen RNeasy midi kits, 2-mercaptoethanol, Uquid N2, tissue 
homogenizer, dry ice. 

[00114] It is important to take precautions to minimize the risk of RNA degradation by 
RNase. Samples should be kept on ice when specified, gloves are worn at all times and work 
areas and equipment are treated with an RNase inhibitor, e,g,,, RNase Zap (Ambion® 
Products, Austin, TX). In order to prevent RNA degradation, it is highly preferable that the 
work area and materials used for this procedure are clean and RNase-free, Autoclaving tips 
and microfuge tubes does not ehminate RNases. The following protocol is based on Qiagen® 
RNeasy® midi kit with modifications for optimal results. This total RNA isolation technique 
is used for RNA isolation from animal tissue and can be modified to accommodate smaller 
samples. 

[001 1 5] If tissue needs to be broken, it can be placed on a double layer of aluminum 
foil which is placed within a weigh boat containing a small amount of liquid nitrogen. The 
aluminum foil was placed around the tissue and then a blunt force was applied to the tissue 
with a small foil-wrapped hammer. 

[001 1 6] For liver or kidney, about 0. 1 5-0.20 g of tissue was weighed and placed in a 1 5 
ml conical tube. All tissue were kept on dry ice when other samples were being weighed. 
[001 17] About 3.8 ml of RLT buffer was added to the tube containing the sample. The 
RLT buffer® from Qiagen can be prepared beforehand by adding 10 jil betamercaptoethanol 
to each 1 .0 ml of lysis buffer needed. The tissue was homogenized using the rotor-stator 
homogenizer for 45 seconds. A IKA Ultra Turrax T25 homogenizer set at speed 4 with the 
S25N-10G dispersing element can be used. Alternatively, a Virtishear Cyclone 750W 
rotor/stator homogenizer (Virtis item # 278077) can be used with the 7 mm microfme 
sawtooth shaft and generator (195 mm long with a processing range of 0.25 ml to 20 ml, item 
# 372718). After homogenization, samples were stored on ice until all samples were 
homogenized. To clean the homogenizing tip between samples, the tip was first run for a few 
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seconds in 95 % ethanol and then rinsed by squirting with fresh 95% ethanol. This process 
was repeated with nanopure water. 

[00118] The tissue lysate was centrifuged at room temperature for 10 minutes at 3700- 
3800 rpm in a Beckman GS-6 (or equivalent) centrifuge to remove nuclei thus reducing DNA 
contamination. 

[00119] The supernatant of the lysate was transferred to a clean 1 5 ml conical tubes 
containing an equal volume of 70% EtOH in DEPC treated H2O, being careful not to include 
any of the pellet or fatty layer and mixed. About 3.8 ml of sample was added to the RNeasy 
spin column placed in a 15 ml centrifuge tube and centrifuged at 3000 x g (3690-3710 rpm, 
Beckman GS-6) for 5 min. The flow-through was discarded. The remaining sample was 
added to the appropriate column and spun at 3000 x g for 5 minutes and the flow-through was 
discarded. 

[00120] About 4.0 ml of Buffer RWl (Qiagen®) was added to the column and spun as 
before then about 2.5 ml of buffer RPE (Qiagen®) was added to column and spun at 3000 x g 
(3690-3710 rpm, Beckman GS-6) for 2 minutes. In this example, RPE buffer was supplied as 
a concentrate so 4 volumes of 95%) EtOH was added before use. For the midi kit, about 220 
ml of 95% EtOH would be added to 55 ml of RPE. Another 2.5 ml of buffer RPE was added 
and spun for 5 minutes to also dry out column. The column, including the tip, should be dry 
for the next elution step. 

[00121] For elution, the column that has the RNA bound to a clean 15 ml tube was 
transferred and 200 \i\ of RNase-free water was added to the column, allowed to sit for 1 
minute, and spun for 3 minutes at 3000 x g (3690-3710 rpm, Beckman GS-6). This step was 
repeated into the same tube but with 200 \i\ RNase-free water. 

[00122] To measiure yield, the O.D. at 260 nm was taken and about 2.0 ^1 RNA was 
added to 98 |j.l H2O. The following formula was used for calculations: 

[00123] (Absorbance) X (dilution factor) x (40)/1000 = amount of RNA in |Lig/ml 

[001 24] For a sample calculation: 

[001 25] absorbance = 0.45 

[001 26] dilution factor = 50 
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[00127] f 0.451 X 50 X 40 = RNA concentration in ng/ml 
[001281 1000 

[00129] This step is optional at this point in the procedure. It can be done after the 
LiCl precipitation step. The RNA solution was transferred to RNase-free 1.5 ml Eppendorf- 
type tubes and about 1/3 volume (-300 ^1 if RNA was eluted in a total volume of 1000 ^l) of 
LiCl precipitation solution (Ambion Cat. # 9480) was added. This mixture was placed at - 
20°C for about 30 minutes and spun at 14,000 rpm for 10 mmutes. The mixture was decanted 
of the supernatant and the pellet was washed with 1.0 ml 70% ethanol and spun at 14,000 rpm 
for 10 minutes. The supernatant was decanted again and the pellet was allowed to dry to a 
certain degree (not complete dryness). The pellet was resuspended in RNA storage buffer 
(10 mM sodium citrate, Ambion Cat # 7000) starting with 300-400 ^1 and adding buffer as 
necessary until RNA is in solution. The RNA concentration was determined as disclosed 
using the RNA storage buffer as the blank. Samples were placed on ice until they were stored 
in the -80°C freezer. 

[00130] Example 2 LiCl Precipitation 

[00131] Isolated RNA samples can be precipitated using the following lithium chloride 
(LiCl) process either before or after measuring absorbance reading for quantitation purposes. 
The volume of the sample was measured. To this, about 1/3 volume of LiCl PPT Solution 
fi-om Ambion (Cat # 9480) was added and mixed by inverting the tube. The LiCl should be 
in solution. If not, it may be necessary to adjust the pH to 8.0. The solution was placed at - 
20 ° C for 30 minutes and centrifiiged at 4°C and 13,000 RPM for 10 minutes. If there is no 
visible pellet, it may help to return the sample to -20°C overnight and then repeat the 
centrifiigation. The supernatant was transferred to a separate tube and washed by adding 1 ml 
of ice cold 70% ethanol in DEPC treated water and gently inverted. Then the tube was 
centrifiiged at 4° C for 10 minutes and the supernatant was discarded and the pellet was air 
dried. The pellet was resuspended in RNA storage buffer (Ambion Cat # 7000). To 
determine the amount of buffer necessary, it was estimated that ~ 50% of the RNA was lost 
during this process. The RNA amount was quantitated spectrophotometrically. 
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[00132] Example 3 Isolation of total RNA from adherent cultured cells 

[00133] Total RNA of high quality and high purity was isolated from cultured cells by 
using Qiagen RNeasy midi kits and 2-mercaptoethanol. RNA degradation by RNases is not 
desirable when synthesizing fluorescent cDNA for hybridization with the canine array. 
Precautions were taken to minimize the risk of RNA degradation by RNases by wearing 
gloves, treating work areas and equipment with an RNase inhibitor, for example, RNase Zap 
(Ambion® Products, Austin, TX) and keeping samples on ice. This total RNA isolation 
technique was based on a Qiagen® RNeasy® midi kit and was used with some modification 
for HepG2 (human hepatocyte) cells in T-75 flasks and maxi kit RNA isolation for cells in T- 
175 flasks. 

[00134] Cells were checked under the microscope to make sure that they were viable. 
Cells were dosed with an agent, which could be a drug, chemical, or pharmaceutical 
composition, when they reached 60-80% confluence. It is preferable to avoid isolating RNA 
from flasks that have reached 100% confluence. 

[00135] For adherent cells, media was discarded and flasks were washed with Ix cold 
PBS twice (20 ml then 10 ml for T-75 flasks; 40 ml then 20 ml for T-175 flasks). After the 
second PBS wash, the remaining PBS was removed with a pipette. Freshly prepared RLT 
buffer (RLT buffer requires the addition of 10 ^1 beta mercaptoethanol for each 1 .0 ml RLT) 
was added direcfly to the cell culture flask. T-75 flasks received 3 ml RLT buffer and T-175 
flasks received 5.0 ml RLT buffer. It is preferable to lighfly agitate the flasks at this point. 
Flasks were lighfly agitated to distribute the RLT buffer and the cells became a gelatinous 
layer. The cells were allowed to sit for 4 minutes, then fluid was withdrawn and placed in 
RNase-free tubes. An equivalent volume of 70% ethanol was added to each tube and 
vortexed to distribute evenly. If a precipitate with a string-like appearance forms, it is 
acceptable to remove and discard this string-hke precipitate. The fluid was applied to a spin 
column and spun for 5 min at 3650 rpm in the Beckman GS-6 (or a similar centrifuge). The 
flow-through was discarded. About 4 or 15 ml (T-75 or T-175, respectively) of RWl buffer 
was applied and spun for 5 min at 3650 RPM. The flow through was discarded. About 2.5 
ml RPE buffer (midi columns) or 10 ml RPE buffer (maxi columns) was appHed and 
centrifuged for 3 minutes. The flow-through was discarded. Another 2.5 or 10 ml buffer RPE 
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was applied and centrifuged for 5 minutes to dry out column before proceeding to the elution 
step. The column, including the tip, should be dry for the next step. 
[00136] The column that has the RNA bound to it was transferred to a clean tube for 
elution. Then 150 of RNase-free water was added to midi columns and 500 ^1 of RNase- 
free water to columns, allowed to sit for 2-4 minutes and spun for 3 min at 3000 x g (3690- 
3710 rpm, Beckman GS-6 or a similar centrifuge). The elution was repeated with another 
150^1 or 500 |j,l of RNase-free water into the same tube. The elution was precipitated using 
the LiCI precipitation protocol, exempUfied in Example 2, and resuspended in RNA storage 
buffer. 

[00137] • To measure yield, the O.D. reading was taken at 260 nm. About 2.0 ^il RNA 
was added to 98 nl H20 and the O.D. reading was taken and calculated as follows: 
[00138] (Absorbance) X (dilution factor) x (40)71000 = amount of RNA in ^g/ml 
[00139] Example: absorbance = 0.45 
[001 40] dilution factor = 50 

[00141] (0.45) X 50 X 40 = RNA concentration in ng/ml 
[00142] 1000 

[001 43] The yield should be between 200-400 ^ig of total RNA from a T-75 flask with 
greater than 50% confluency. The sample was stored in -80°C freezer. 

[00144] Example 4 Identifying and isolating genes involved in tox icoloeical responses 

[00145] Canine kidney cells MDCK (ATCC accession number CCL-34) were divided 
into two aliquots. One group was treated with cadmium chloride (Sigma C-2544) at three 
different concentrations of 0.1 \M, 1 ^iM, and 10 for 24 hours and the other group of 
cells remained unfreated for confrol purposes. RNA was isolated from both groups of cells 
using MessageClean® kit from GenHunter®. The protocols from the MessageClean® kit were 
modified to generate more optimal conditions for removing DNA contamination. Then, these 
ingredients were added: 50 [il total RNA, 5.7 /xl lOx reaction buffer, 1.0 fil DNase I (10 
units/jLil) for a total volume of 56.7 fil The ingredients were mixed well and incubated for 30 
minutes at 37° Celsius. Then 40 lA phenol/chloroform mixture (1:1 volume) was added and 
the mixture was vortexed for 30 seconds and allowed to sit on ice for 10 minutes. Then the 
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tube containing the mixture was spun in an Eppendorf centrifuge at 4 degrees for 5 minutes at 
maximum speed. The upper phase was collected, transferred to a new tube and 5 /il of 3M 
NaOAc and 200 fi\ 95% ethanol was added to the upper phase. The mixture was allowed to 
sit for at least one hour at -80° C and then spun for about 10 minutes at 4° C. The supernatant 
was removed and the RNA dried for a few minutes. Subsequently, the RNA was suspended 
in 1 1 jttl DEPC H2O. 1 fil was used to measure A260/28O in 50 /xl H2O. The RNA was stored as 
1-2 iig ahquots at -80°C. Immediately prior to differential display, the appropriate amount of 
RNA was diluted to 0.1 lig/fxl with DEPC H2O . It is important to avoid using the diluted 
RNA after freeze-thaw cycle. 

[00146] RNAimage® kits were used and protocols from the RNAimage® kits were 
altered to optimize more successful mRNA differential display. The following section 
describes the method by which this was accomphshed: 

[00147] Reverse transcription 

[00148] In a tube, the following ingredients were added: 9.4 [il dUzO, 4.0 jttl 5x RT 
buffer, 1.6 fil dNTP (250 ^M), 2.0 fxl of 0.1 /xg/jtd freshly diluted total RNA that was DNase- 
free, 2.0 jLtl H-TiiM (2 fiM) for a total volume of 19 fih The ingredients were mixed well and 
incubated at 65°C for 5 minutes, 37°C for 60 minutes, 75°C for 5 minutes, and held at 4°C. 
After the tubes had been at 37''C for 10 minutes, and 1 fil of Superscript II reverse 
transcriptase (Life Technologies Inc.) was added to each reaction, and quickly mixed by 
finger tapping the tubes before the incubation continued. At the end of the reverse 
transcription, the tubes were spun briefly to collect condensation. The tubes were set on ice 
for PGR or stored at -20''C for later use. 

[00149] PGR 

[00150] The following ingredients were used for a PGR reaction: 10 [il dUjOy 2 jitl lOX 
PGR buffer, 1.6 ^ll dNTP (25 fiM\ 2 /il of 2 H-AP primer, 2 fxl of 2 fiM H-TnM, 2 /xl RT- 
mix described above (must contain the same H-TnM used for PGR), 0.2 fil a-^¥ dATP (2000 
Gi/mmole), 0,2 /xl Taq DNA polymerase from PE Biosystems for a total volume of 20 jLtl. The 
tube containing all these ingredients were mixed well by pipeting up and down and placed in 
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a thermocycler at 95°C for 5 minutes and then amplified for 40 cycles under the conditions of 
94°C for 30 seconds, 40^C for 2 minutes, 72°C for 30 seconds and finally held at 4°C until 
the samples are removed from the thermocycler. 

[00151] Gel electrophoresis 

[00152] A 6% denaturing polyacrylamide gel in TBE was prepared and allowed to 
polymerize for at least 2 hours before using. Then the gel was run for about 30 minutes 
before any samples were loaded. It is important for all the sample wells in the gel to be 
flushed and cleared of all urea prior to loading any samples in the wells. About 3.5 jul of each 
sample was mixed with 2 ixl of loading dye and incubated at SO^'C for 2 minutes immediately 
before loading onto the 6% gel. In this example, the loading dye was xylene and after the gel 
was loaded with the samples obtained from the rounds of PGR, the gel was run at 60 watts of 
constant power until the xylene dye was about 6 inches from the bottom of the gel. Once the 
power was turned off, the gel was blotted onto a large sheet of exposed autoradiograph film. 
The gel was covered with plastic wrap and under dark conditions, the gel was placed in a 
large autoradiograph cassette with a new sheet of unexposed film, marked for orientation, and 
the film was allowed to be exposed to the gel at -80''C. The exposure period can be anywhere 
from overnight to 72 hours. Once the film has been developed, bands of interest were 
identified by alignment with the developed film and subsequently isolated by cutting the band 
of interest out of the polyacrylamide gel with a clean scalpel blade. The isolated band was 
placed in 100 jul of water and boiled at 95% for 5 minutes. 

[00153] PGR to amplify gel band 

[00154] PGR was set up to amplify the gel band. The re-amplification should be done 
using the same primer set and PGR conditions except the dNTP concentrations should be at 
20 /zM. The following ingredients were combined for the PGR reaction: 20.4 [xl H20, 4 fil 
lOX PGR buffer, 3.2 ix\ of 250 (jlM dNTPs , 4 /xl of 2 iiM H-AP primers, 4 fil of 2 H- 
TiiM, 4 jul template (out of the 100 fi\ containing gel band), and 0.5 /xl Taq polymerase for a 
total volume of 40 jttl. These ingredients were heated to 95°G for 5 minutes and then cycled 
for 40 cycles under the conditions of 94°G for 30 seconds, 40°G for 2 minutes, 72^G for 30 
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seconds followed by a final extension at IT'C for 5 minutes and finally held at 4°C until the 
samples are removed fi-om the thermocycler. About 4 pX of the PGR reaction was removed 
and run on a 1% agarose gel to ascertain the success of the PGR reaction. 

[00155] Cloning amplified firagments 

[00156] To clone the amplified fragments, products fi-om different sources (e.g., 
GenHunter or InVitrogen) may be used to achieve the desired cloned product. In this 
example, InVitrogen's TOPO TA Gloning Kit® was used and the following material was 
combined in a reaction tube: 2 /il of fireshly run PGR product, 2 pX of sterile H20, 1 pi of PCR- 
TOPO vector for a final volume of 5 /il. The combined ingredients were mixed gently and 
incubated for 5 minutes at room temperature. Then 1 pX of 6x TOPO Gloning Stop Solution 
was added and all combined ingredients were mixed for about 10 seconds at room 
temperature and then set on ice. One Shot™ cells were thawed on ice. 2 jtil of the TOPO 
Gloning reaction was added to the One Shot™ cells, mixed, and incubated on ice for 30 
minutes. The cells were heat shocked at 42°G for 30 seconds without shaking and incubated 
on ice for 2 minutes. Then 250 pX of room temperature SOG was added to the heat shocked 
cells and mixed. The cells were then placed at 3TC for 30 minutes. About 50-100 pX of the 
cells were spread on 2 XYT plates containing 100 />cg/ml ampicillin and X-gal. The plates 
were incubated overnight at 3TC and the next morning, 3 white colonies were selected for 
analysis. 

[00157] Screening colonies for correct recombinant plasmids 

[001 58] PGR was used to ascertain whether the white colonies selected contained the 
correct recombinant plasmid. The following ingredients were combined for the PGR reaction: 
21 p\ H2O, 2.5 p\ lOX PGR buffer, 0.12 /xl of 10 mM dNTPs, 1 p\ of 25 n§Jp\ T7 primer, 1 p\ 
gene specific left or right primer at 25 ngZ/^l, template (a toothpick was used to transfer colony 
fi-om transformation plate to tube by swishing the toothpick around in the reaction mix), and 
0.5 p\ Taq polymerase for a total volume of 25 /il. The reaction mix was run at 95''G for 5 
minutes and then cycled 35 times under the conditions of 95'' G for 30 seconds, 45''G for 30 
seconds, 72° G for 30 seconds, and followed by 72^ G for 5 minutes and finally 4°G until 
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samples are removed from the thermocycler. About 4 /xl of the PGR product was removed 
and run on a 1% agarose gel to ascertain the success of the PGR reaction. Bacterial colonies 
corresponding to the colonies which yielded positive PGR results were grown ovemight in LB 
media containing 100 [ig/fil ampicillin at 37° G with constant shaking. Plasmid DNA were 
isolated from the ovemight cultures and sequenced using a T7 primer. Sequences were then 
compared to sequences in the GenBank database to confirm that the correct gene fragment 
was cloned. Gene fragments were then amplified by PGR from the plasmid DNA. The 
unmcoiporated primers and dNTPs were removed and the resulting gene fragments were 
arrayed on glass slides for the purposes of measuring differential gene expression using the 
Phase- 1 Molecular Toxicology Microarray products. Table 5 indicates toxicologically 
relevant genes which have been identified using methods disclosed in this example. 

[00159] Example 5 Identifying and isolating toxicologically relevant genes from 
canine databases 

[00160] One method that was used to identify and isolate toxicologically relevant genes 
for inclusion in a canine array was to search a public database (eg.,, GenBank) for 
toxicologically relevant canine genes. Once these genes were identified, primers were 
obtained and used in an amplification process with cDNA library made from canine cells. As 
disclosed herein, cDNA library can be made from a variety of sources, hi this example, the 
cDNA library was made from beagle liver cells. The amphfied product was cloned into an 
expression vector and sequenced to confirm that the sequence matched or was substantially 
similar to the gene sequence information obtained from GenBank. Gonfirmed amplified gene 
products were then incorporated into a canine array using the methods disclosed herein to 
immobilize the gene product, or target sequence, to a glass slide. Toxicologically relevant 
genes which have been identified and isolated in this manner are Usted in Table 1. 

[00161] Example 6 Identifying and isolating toxicologically relevant genes from human 

databases 

[00162] One method that was used to identify and isolate toxicologically relevant genes 

for inclusion in a canine array was to search a public database (e.g.,, GenBank) for 
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toxicologically relevant human genes. Once these genes were identified, primers were 
obtained and used in an ampUfication process with cDNA hbrary made from canine cells. As 
disclosed herein, cDNA library can be made from a variety of sources, hi this example, the 
cDNA library was made from beagle liver cells. The amplified product was cloned into an 
expression vector and sequenced to confirm that the sequence matched or was substantially 
similar to the gene sequence information obtained from GenBank. Confirmed amplified gene 
products were then incorporated into a canine array using the methods disclosed herein to 
immobilize the gene product, or target sequence, to a glass slide. Toxicologically relevant 
genes which have been identified and isolated in this manner are Hsted in Table 6. 

[00163] Example 7 Identifying and isolating toxicologically relevant genes using de 
novo primers 

[00164] Another method was used to identify and isolate toxicologically relevant 
genes. Toxicologically relevant genes were identified using a pubhc database (e.g.,, 
GenBank) and sequences corresponding within these genes were synthesized de novo and 
used in amplification reactions. The amplified product was cloned into an expression vector 
and sequenced to confirm that the sequence matched or was substantially similar to the gene 
sequence information obtained from GenBank. Confirmed ampUfied gene products were then 
incorporated into a canine array using the methods disclosed herein to immobilize the gene 
product, or target sequence, to a glass slide. Toxicologically relevant genes which have been 
identified and isolated in this manner are listed in Table 3. 

[00165] Example 8 Attaching toxicologically relevant genes to glass slides 
[001 66] The genes to be attached to the glass slides can be ampUfied as provided 
herein. An important modification to the amplification process was the inclusion of amine 
primers, which can be obtained from any commercial source, e.g,, Synthegen, such that a 
reactive amine group, a derivative thereof, or another reactive group was included in the 
amplified product. The amplified product was purified by any number of methods disclosed 
herein and immobiUzed or "spotted" onto a solid substrate, such as a glass sUde, which can 
react with the amine group on the amplified product and form a covalent linkage. 
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[00167] 


MD Array Spotter Operation 


[00168] 


The terminology and equipment used in this example comprised the following: 


[00169] 


Spotter: 


MD Generation II Array Spotter main instrument 


[00170] 


Spotting Chamber: Area of spotter enclosed in glass which houses the pins, 


plates, trays and most spotter machinery. 


[00171] 


Controller: 


Dedicated Dell Computer and Monitor to right of Spotter 


Unit 






[00172] 


Pins: 


(6) fine tubes in the Spotter Unit which pick-up and spot the 


Target 






[001731 


Slides: 


Std. size glass microscope slides with a special coating on 


one side 






[00174] 


Plates: 


Plastic 96 well plates which hold the Target solution to be 


spotted 






[00175] 


Target: 


A solution of PCR product which the spotter deposits on the 


slides. 






[00176] 


N2 Tank: 


5 ft. high steel gas tank labeled "Nitrogen, Compressed'' 


[00177] 


N2: 


The N2 gas from the N2 tank 


[00178] 


Air Conditioner: 


Kenmore air conditioner installed in window of spotting 


chamber 






[00179] 


Humidifier 1 : 


Essick 2000 Evaporative Cooler against the window 


[00180] 


Humidifier 2: 


Bemis Airflow with white flexible duck into the Spotter 


Unit 






[00181] 


Humidifiers: 


Bemis Airflow against the wall 


[00182] 


Humidifier 4: 


Kenmore QuietComfort 7 


[00183] 


Vacuum Pump: 


Gast Laboratory Oilless Piston Vacuum Pump 


[00184] 


Dampbox: 


The plastic scalable container containing an NaCl / water 


slurry 






[00185] 


Materials used for reagent solutions were: Nanopure water, 0.2 M KCl (1/10 



dilution of Stock 2M KCL in water), and 95% EtOH Reagent. The temperature control 



was adjusted to 60^. The spotter chambers were adjusted to be greater than 39 % relative 
humidity and less than 65° C. The spotting pins were pre-washed for 20 cycles. 

[00186] SUde Preparation/Loading: 

[00187] When the pre-wash was completed, the slides were first each blown with N2 

gas for about 2 seconds per side. The sUdes were inserted into the Spotter following Array 
Spotter Run Values. The slides were aligned using a clean narrow rod orienting it on the 
center right edge of the shde and gently pushed to the left until the slide was aligned vertically 
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against the metal pins. After slides were loaded and straightened, a visual check was done to 
make sure no more debris had fallen. The humidity was confirmed to be greater than 39% 
relative humidity. The MD spotter recognizes 16 plates as a maximum for a run and will 
pause automatically after 8 plates. The MD spotter also advances sequentially to plates in an 
invariable order and is not programmable to acconmiodate unique plate sourcing scheme. 
Therefore, it was important to manually rotate (or shuffle) plates to accomplish the spotting 
for the canine arrays. 

[00188] Blocking (Slide Preparation post-spotting) 

[00189] This blocking procedure is important because it reduces the non-specific 
background signals. The amounts provided in this protocol are for 19 slides, however, a 
skilled artisan may make modifications accordingly. More staining dishes and slide racks will 
be required if more than 19 slides are to be blocked. A clean glass container was obtained and 
filled with Nanopure H20. The container was placed on a hot plate and heated to a high 
temperature. A blocking solution was made by adding 2,5 ml of 20% SDS to 500 mL 
blocking solution bottle. The blocking solution was warmed in microwave for 2.5 minutes 
and checked to determine if the temperature had reached 50°C. If the temperature of the 
solution was not at yet 50°C, then the solution was warmed in the microwave at 10 second 
intervals until it reached the desired temperature. One staining dish was placed on an orbital 
shaker with 4x SSC solution and turned to an agitation speed of 75 rpm. SUdes were placed in 
metal racks and placed in boihng water for several minutes {e.g., 2 minutes). The sUdes were 
taken out of boiling water and allowed to cool briefly. The slides were then transferred to 
staining container containing 4x SSC solution on orbital shaker for several minutes (e.g,, 2 
minutes), rinsed with nanopure water in a staining container, and then briefly placed in 
blocking solution for about 15 minutes. After 15 minutes, the shdes were taken out of the 
blocking solution and rinsed three times by dipping into three separate containers with 
nanopure water each time. The tops of the shdes were dabbed lightly with a tissue and the 
shdes were placed in a centrifiige for about 5 minutes at a speed of 1000 rpm. 
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[00190] Example 9 Microarray RT Reaction 

[00191] Fluorescence-labeled first strand cDNA probe was made from total or mRNA 
by first isolating RNA fi-om control and treated cells, disclosed supra. This probe is 
hybridized to microarray slides spotted with DNA specific for toxicologically relevant genes. 
The materials needed to practice this example are: total or messenger RNA, primer. 
Superscript II buffer, dithiothreitol (DTT), nucleotide mix, Cy3 or Cy5 dye. Superscript II 
(RT), ammonium acetate, 70% EtOH, PGR machine, and ice. 

[00192] The volume of each sample that would contain 20jig of total RNA (or 2jig of 
mRNA) was calculated. The amount of DEPC water needed to bring the total volume of each 
RNA sample to 14 ^il was also calculated. If RNA is too dilute, the samples are concentrated 
to a volume of less than 14 |il in a speedvac without heat. The speedvac must be capable of 
generating a vacuum of 0 Milli-Torr so that samples can freeze dry under these conditions. 
Sufficient volume of DEPC water was added to bring the total volume of each RNA sample to 
14 ^il. Each PGR tube was labeled with the name of the sample or control reaction. The 
appropriate volume of DEPG water and 8 |il of anchored oligo dT mix (stored at -20°G) was 
added to each tube. 

[00193] Then the appropriate volume of each RNA sample was added to the labeled 
PGR tube. The samples were mixed by pipeting. The tubes were kept on ice until all samples 
are ready for the next step. It is preferable for the tubes to kept on ice until the next step is 
ready to proceed. The samples were incubated in a PGR machine for 10 minutes at 70°G 
followed by 4''G incubation period until the sample tubes were ready to be retrieved. The 
sample tubes were left at 4'^G for at least 2 minutes. 

[00194] The Gy dyes are light sensitive, so any solutions or samples containing Gy- 
dyes should be kept out of light as much as possible (e.g., cover with foil) after this point in 
the process. Sufficient amounts of Gy3 and Gy5 reverse transcription mix were prepared for 
one to two more reactions than would actually be run by scaling up the following recipes: 

[00195] For labeling with Gv3 

[00196] 8 ul 5x First Strand Buffer for Superscript II 

[00197] 4ul0.1 MDTT 

[00198] 2 ul Nucleotide Mix 



39 



[00199] 


2 ul of 1:8 dilution of Cy3 (e.g.,, 0.125mM CySdCTP). 




2 111 Suner.scriDt II 


[00201] 


For labeling with Cv5 


[00202] 


8 ul 5x First Strand Buffer for Superscript II 


[UUZUJj 


4 Ul U.l iVl Jj 1 1 


[00204] 


2 ul Nucleotide Mix 


[00205] 


2 ul of 1 :10 dilution of Cy5 (e.g.,, O.lmM CySdCTP). 


[00206] 


2 ul Superscript II 


[00207] 


About 18 [il of the pink Cy3 mix was added to each treated sample and 18 |il 



of the blue Cy5 mix was added to each control sample. Each sample was mixed by pipeting. 
The samples were placed in a PGR machine for 2 hours at 45°C followed by 4°C until the 
sample tubes were ready to be retrieved. The samples were transferred to Eppendorf tubes 
containing 600 |al of ethanol precipitation mixture. Some of the EtOH precipitation mixture 
was used to rinse the PGR tubes. The tubes were inverted to mix. Samples were placed in - 
SO^'G freezer for at least 20-30 minutes. If desired, samples may be left at -20°G overnight or 
over the weekend. 

[002081 The samples were centrifuged for 15 minutes at 20800 x g (14000 rpm in 
Eppendorf model 5417G) and carefully the supernatant was decanted. A visible pellet was 
seen (pink/red for Gy3, blue for Gy5). It is a preferable to centrifuge the tubes at a fixed 
position so the pellet will be at a known area in the tube. In some rare instances, the probe is 
seen spread on one side of the tube instead of a tight pellet. If the pellet is white or 
nonexistent, the reaction has not occurred to maximal efficiency. 

[00209] Ice cold 70% EtOH (about 1 ml per tube) was used to wash the tubes and the 
tubes were subsequently inverted to clean tube and pellet. The tubes were centrifuged for 10 
minutes at 20800 x g (14000 rpm in Eppendorf model 5417G), then the supernatant was 
carefully decanted. The tubes were flash spun and any remaining EtOH was removed with a 
pipet. The tubes were air dried for about 5 to 10 minutes, protected from light. The length of 
drying time will depend on the natural humidity of the environment. For example, an 
environment in Santa Fe would require about 2 to 5 minutes of drying time. It is preferable 
that the pellet are not overdried. 
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[00210] When the pellets were dried, they are resuspended in 80 ul nanopure water. 
The cDNA/mRNA hybrid was denatured by heating for 5 minutes at 95°C in a heat block and 
flash spun. 



[00211] Example 10 Purification of Cv-Dve Labeled cDNA 

[00212] To purify fluorescence-labeled first strand cDNA probes, the following 
materials were used: Millipore MAHV N45 96 well plate, v-bottom 96 well plate (Costar), 
Wizard DNA binding Resin, wide orifice pipette tips for 200 to 300 ^1 volumes, isopropanol, 
nanopure water. It is highly preferable to keep the plates ahgned at all times during 
centrifiigation. MisaUgned plates can lead to sample cross contamination and/or sample loss. 
It is also important that plate carriers are seated properly in the centrifuge rotor. 
[00213] The lid of a "Millipore MAHV N45" 96 well plate was labeled with the 
appropriate sample numbers. A blue gasket and waste plate (v-bottom 96 well) was attached. 
Wizard DNA Binding Resin (Promega catalog #A1151) was shaken immediately prior to use 
for thorough resuspension. About 160 jiil of Wizard DNA Binding Resin was added to each 
well of the filter plate that was used. If this was done with a multi-channel pipette, wide 
orifice pipette tips would have been used to prevent clogging. It is highly preferable not to 
touch or puncture the membrane of the filter plate with a pipette tip. Probes were added to the 
appropriate wells (80 |al cDNA samples) containing the Binding Resin. The reaction is mixed 
by pipeting up and down -10 times. It is preferable to use regular, unfiltered pipette tips for 
this step. The plates were centrifuged at 2500 rpm for 5 minutes (Beckman GS-6 or 
equivalent) and then the filtrate was decanted. About 200 lal of 80% isopropanol was added, 
the plates were spun for 5 minutes at 2500 rpm, and the filtrate was discarded. Then the 80% 
isopropanol wash and spin step was repeated. The filter plate was placed on a clean collection 
plate (v-bottom 96 well) and 80 {al of Nanopure water, pH 8.0-8.5 was added. The pH was 
adjusted with NaOH. The filter plate was secured to the collection plate with tape to ensure 
that the plate did not sKde during the final spin. The plate sat for 5 minutes and was 
centrifuged for 7 minutes at 2500 rpm. If there are rephcates of samples they should be 
pooled. 
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[00214] Example 1 1 Fluorescence Readings of cDNA Probe 

[00215] To semi-quantitatively assess the incorporation of fluorescence into cDNA 
probes and to concentrate probes prior to hybridization, the following material was used: 384 
well 100 \il assay plate (Falcon Microtest catalog #35-3980) and Wallac Victor 1420 
Multilabel counter (or equivalent). 

[00216] It is preferable that a consistent amount of cDNA is pipeted into the 384-well 
plate wells because readings will vary with volume. Controls or identical samples should be 
pooled at this step, if required. The probes were transferred from the Millipore 96 well plate 
to every other well of a 384 well assay plate (Falcon Microtest). This was done using a multi- 
chaimel pipette. For repHcate samples that have been pooled, 60 yd aliquots were transferred 
into wells of the assay plate. 

[00217] The Cy-3 and Cy-5 fluorescence was analyzed using the Wallac 1420 
workstation programmed for reading Cy3-Cy-5 in the 384-well format and the data was saved 
to disk. The typical range for Cy-3 (20iag) is 250-700,000 fluorescence xmits. The typical 
range for Cy-5 (20{ag) is 100-250,000 fluorescence units. Settings for the Wallac 1420 
fluorescence analyzer were as follows: 



[00218] 


Cy3 


[00219] 


CW lamp energy =30445 


[00220] 


Lamp filter = P550 slot B3 


[00221] 


Emission filter= D572 dysprosium slot A4 


[00222] 


Emission aperture = normal 


[00223] 


Count time =0.1 s 


[00224] 


Cy5 


[00225] 


CW lamp energy =30445 


[00226] 


Lamp filter = D642 samariimi slot B7 


[00227] 


Emission filter= D670 slot A8 


[00228] 


Emission aperture = normal 


[00229] 


COUNT TIME =0.1 S 



[00230] Dry-down Process 

[00231] Concentration of the cDNA probes is highly preferable so that they can be 
resuspended in hybridization buffer at the appropriate volume. The volume of the control 



42 



cDNA (Cy-5) was measured and divide by the number of samples to determine the 
appropriate amount to add to each test cDNA (Cy-3). Eppendorf tubes were labeled for each 
test sample and the appropriate amount of control cDNA was allocated into each tube. The 
test samples (Cy-3) were added to the appropriate tubes. These tubes were placed in a speed- 
vac to dry down, with foil covering any windows on the speed vac. At this point, heat (45°C) 
may be used to expedite the drying process. Time will vary depending on the machinery. 
The drying process takes about one hour for 150 |il samples dried in the Savant. Samples 
may be saved in dried form at -lO^'C for up to 14 days. 

[00232] Example 12 Microarrav Hybridization 

[00233] To hybridize labeled cDNA probes to single stranded, covalently bound DNA 
target genes on glass sUde microarrays, the following material were used: formamide, SSC, 
SDS, 2 |im syringe filter, salmon sperm DNA, hybridization chambers, incubator, coverslips, 
parafilm, heat blocks. It is preferable that the array is completely covered to ensure proper 
hybridization. 

[00234] About 30 |li1 of hybridization buffer was prepared per sample. Slightly more 
than is what is needed should be made since about 100 jil can be lost during filtration. 

[00235] Hybridization Buffer: for 100 ul: 

[00236] 50% Formamide 50 p.1 formamide 

[00237] 5X SSC 25 lul 20X SSC 

[00238] 0.1% SDS 25 ^1 0.4% SDS 

[00239] The solution was filtered through 0.2 |iim syringe filter, then the volume was 
measured. About 1 jil of salmon sperm DNA (lOmg/ml) was added per 100 ^il of buffer. 
Materials used for hybridization were: 2 Eppendorf tube racks, hybridization chambers (2 
arrays per chamber), slides, coverslips, and parafilm. About 30 |li1 of nanopure water was 
added to each hybridization chamber. SUdes and coverslips were cleaned using N2 stream. 
About 30 jLil of hybridization buffer was added to dried probe and vortexed gently for 5 
seconds. The probe remained in the dark for 10-1 5 minutes at room temperature and then was 
gently vortexed for several seconds and then was flash spun in the microfuge. The probes 
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were boiled for 5 minutes and centrifuged for 3 min at 20800 x g (14000 ipm, Eppendorf 
model 5417C). Probes were placed in 70 ""C heat block. Each probe remained in this heat 
block until it was ready for hybridization, 

[00240] Pipette 25 p-l onto a coverslip. It is highly preferable to avoid the material at 
the bottom of the tube and to avoid generating air bubbles. This may mean leaving about 1 [il 
remaining in the pipette tip . The slide was gently lowered, face side down, onto the sample 
so that the coverslip covered that portion of the sUde containing the array. Slides were placed 
in a hybridization chamber (2 per chamber). The lid of the chamber was wrapped with 
parafilm and the slides were placed in a 42°C humidity chamber in a 42^*0 incubator . It is 
preferable to not let probes or slides sit at room temperature for long periods. The slides were 
incubated for 18-24 hours. 

[00241] Post-Hybridization Washing 

[00242] To obtain single stranded cDNA probes on the array, all non-specifically 
bound cDNA probe should be removed from the array. Removal of all non-specifically bound 
cDNA probe was accomphshed by washing the array and using the following materials: slide 
holder, glass washing dish, SSC, SDS, and nanopure water. It is highly preferable that great 
caution be used with the standard wash conditions as deviations can greatly affect data. 
[00243] Six glass buffer chambers and glass sUde holders were set up with 2X SSC 
buffer heated to 30-34''C and used to fill up glass dish to 3/4th of volume or enough to 
submerge the microarrays. It is important to exercise caution in heating of the 2X SSC buffer 
since a temperature of greater than 35°C might strip off the probes. The slides were removed 
from chamber and placed in glass slide holders. It is preferable that the slides are not allowed 
dry out. The slides were placed in 2X SSC buffer but it is recommended that no more than 4 
slides be placed per dish. Coverslips should fall off within 2 to 4 minutes. In the event that 
the coverslips do not fall off within 2 to 4 minutes, very gentle agitation may be administered. 
The stainless steel slide carriers were placed in the second dish and filled with 2X SSC, 0.1% 
SDS. Then the sHdes were removed from glass shde holders and placed in the stainless steel 
holders submerged in 2X SSC, 0.1% SDS and soaked for 5 minutes. The sUdes were 
transferred in the stainless steel slide carrier into the next glass dish containing O.IX SSC and 
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0.1% SDS for 5 minutes. Then the sUdes are transferred in the stainless steel carrier to the 
next glass dish containing only O.IX SSC for 5 minutes. The sUdes, still in the slide carrier, 
was transferred into nanopure water (18 megaohms) for 1 minute. 

[00244] To dry the slides, the stainless steel sUde carriers were placed on micro-carrier 
plates with a folded paper towel underneath. The top of the slides were gently dabbed with a 
tissue. Then the slides were spun in a centrifuge (Beckman GS-6 or equivalent) for 5 minutes 
at 1000 rpm. It is very important that the shdes do not air dry, as this will lead to increased 
background. 

[00245] When the examples are practiced by a skilled artisan as disclosed, an analysis 
of a toxicological response to an agent, for example, cadmium chloride, can be obtained as 
shown in Figures 1 and 2. 

[00246] Example 13 Reverse transcription of mRNA 

[00247] This procedure was used prior to the step of acrylamide gel electrophoresis and 
after the step of RNA isolation. Reverse transcription of mRNA transforms mRNA to cDNA. 

The following were used in this procedure: 
[00248] H-Ti } Primer: Arbitrary primers marked either G, A, or C. 2|iM 
concentration. 

[00249] H-AP Primer: Arbitrary primer, 2|aM concentration. Marked numerically. 
[00250] RH-Tl 1 : Arbitrary primer, marked either G, A, or 2}xL 

concentration. 

[00251] Thermocycler: MJ Research DNA Engine, PTC-200 Peltier Thermal Cycler. 
Programmed at 65^C for 5 min^37°C for 60 min^75°C for 5 min-->4°C for the RT reaction. 
Another program is needed at 94°C for 30sec^40°C for 2 min->72^C for 60 sec->for 40 
cycles followed by 72^C for 5 min-^4^C. 

[00252] MMLV: Reverse transcriptase enzyme, 100 units/iiL. One unit is the amount 
of enzyme that incorporates Inmole of TTP (Thrombotic Thrombocytopenic purpura) into 
acid-insoluble form in 10 minutes at 37°C using a Poly-A- ohgo(dt)12-18 as a substrate. 
[00253] Total RNA (DNA free): Obtained from RNA isolation and purification. 
[00254] DH2O: 1 8Q super filter in glass room. 
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[00255] DNTP mix: Oligonucleotide mix, containing in 250|j,M concentrations, A, T, 
G, and C. 

[00256] 5X RT buffer: 250 mM Tris-HCL (pH 8.3), 375 mM, 50 mM DTT, 1 5 mM 
MgCl2. 

[00257] lOX PCR Buffer: 100 mM Tris-HCL(pH 8.8 at 25°C, 500 mM KCL, 0.8% 
Nonidet P40, 15 mM MgClz- 

[00258] Taq DNA polymerase: Enzyme used in PCR amplifications, 1000 units 515/ \xL. 

[00259] RT Mix: Obtained from the reverse transcription(RT) of mRNA. 

[00260] Pipette: VWRbrand®; Pipette tips: ART® 10 REACH™, 20P, lOOP, 200P, 

lOOOE. 

[00261] Set-up: Countertops were wiped down with 70% ethanol prior to experiment. 
All tubes and pipettes were sterile before start. 

[00262] General set-up: The reagents were arranged in ice container and all tubes to be 
used in the experiment were labeled. 

[00263] RT Reaction: (for 20ul final volume) yL 

[00264] dHsO 9.4 

[00265] 5X RT buffer 4.0 

[00266] dNTPMix 1.6 

[00267] Total RNA(DNA-free) 2.0 (. 1 |ig/^l freshly diluted) 

[00268] H-T i i M primerrdear tubes) M 

[00269] Total 19.0pL 

[00270] The following procedure was followed: Thaw components and set them on 
ice. Set up 3 RT reactions for each RNA sample in three PCR tubes. Each tube should 
contain each of the three different H-Ti i primers(G, A, or C). A master mix with out the 
RNA template is recommended to reduce pipeting errors. Duplicate reverse transcriptions for 
each RNA sample can also be done and run side-by-side on a 1 .5% agarose gel. Program a 
thermocycler to: 65°C for 5 min-^ 37°C for 60 min^ 75°C for 5 min^4°C . After the tubes 
have been at 37°C for 10 min, pause the thermocycler and add l|xL of MMLV reverse 
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transcriptase to each tube. Primers and samples are light sensitive and it is recommended that 
they be kept in the dark. Samples can be stored at -20°C until ready to proceed with the PCR 
reaction. 

[00271 ] PCR Reaction (From RNAspectra Red Kit ™from GenHunter) 



[00272] For a 20uL final volume 

[00273] dH20 10.2 

[00274] lOX PCR buffer 2.0 

[00275] dNTPMix 1.6 

[00276] H-AP primer(2 ^iM) 2.0 

[00277] RH-Ti i primer (pink tubes) 2.0 

[00278] RT Mix 2.0 

[00279] Tag DNA Polymerase 02 

[00280] Total 20.0nL 



[00281] It is important that RT mix contains the same H-Ti iM primer used for PCR. 
Master Mixes without the RT mix is recommended to avoid pipeting errors. Program a 
thermocycler for 94°C for 30 sec->40°C for 2 min->72°C for 60 sec^for 40 cycles followed 
by 72°C for 5 min->4°C indefinitely. Examples of genes which were subjected to this 
protocol are shown in Tables 5 and 7. 

[00282] Example 14 Reamt>Ufving cDNA 

[00283] This procedure was used prior to the cloning step and after acrylamide gel 
electrophoresis. The following were used in this procedure: 
[00284] DH2O: 1 8Q super filter in glass room. 

[00285] 1 OX PCR buffer: 1 00 mM Tris-HCL(pH 8.8 at 25°C, 500 mM KCL, 0.8% 

Nonidet P40, 15 mM MgCl2. 

[00286] DNTP mix: OUgonucleotide mix, containing in 250fiM concentrations, A, T, 
G,and C. 

[00287] H-AP Primer: Arbitrary primer, 2yM concentration. Marked nimierically. 
[00288] RH-Tl 1 : Arbitrary primer, marked either G, A, or C. 2{iL concentration. 
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[00289] Thermocycler: MJ Research DNA Engine, PTC-200 Peltier Thermal Cycler. 
Programmed at 94^C for 30sec^40°C for 2 min~>72°C for 1 min->39 cycles^72°C for 5 
min^4°C. 

[00290] cDNA template: Obtained from the reverse transcription reaction. 

[00291] Taq DNA polymerase: Enzyme used in PGR amplifications, 1 000 units SU/p-L. 

[00292] Centrifiige: Eppendorf centrifuge 5417C. 

[00293} Pipette: VWbrand®; Pipette tips: ART® 10 REACH™, 20P, lOOP, 200P, 
lOOOE. 

[00294] Glass plates: Acrylamide long jumbo geF^ system, Hitachi genetic systems. 
[00295] Hot plate: VWR scientific products, Dyla dual hot plate/stirrer. 
[00296] Set-up: Countertops were wiped down with 70% ethanol prior to experiment. 
All tubes and pipettes were sterile before start. 

[00297] General set-up: The reagents were arranged in ice container and all tubes to be 
used in the experiment were labeled. 

[00298] The following procedure was followed: Take off smaller glass plate, leaving 
the gel attached to the larger plate. Lay the glass plate with the gel attached to the paper 
printout of the gel. Align the printout of the gel with the glass plate, using the tape fragments. 
Cut out the bands of interest with a clean razor blade, or small bore needle. Transfer each gel 
shoe to a 1.5 ml microcentriftige tube filled with 100 laL of dH20. Soak the gel shoe for 10 
min at room temperature. Make sure the gel slice is completely covered by dH20. Boil the 
tube for 15 minutes to elute DNA from the gel slice. Spin the tube for 2 min(--14,000 rpm) to 
pellet the gel. Transfer the supernatant to a new 1 .5 ml tube. Add 10 |li1 of 3M sodium 
acetate, 5 |aL of glycogen (lOmg/ml), and 450 |aL of 100% EtOH. Let sit for 30 min in a - 
80^C freezer. Centrifiige at 14,000 rpm for 10 min at 4^C to pellet the DNA. Remove the 
supematant, then rinse the pellet with 200 laL of ice-cold 85% EtOH. Spin 1 min at 14,000 
rpm and remove the residual EtOH. Dissolve the pellet in 10|al of dH20. You can use 4 jiL for 
reampHfication. Save the rest in a -20°C freezer. 
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[00299] Reamolification PGR Reaction 

[00300] dH20 23.4 

[00301 ] 1 OX PGR buffer 4.0 

[00302] dNTP Mix 0.2 

[00303] H-AP primer, 2|xM 4.0 

[00304] H-TnM(clear tubes) 4.0 

[00305] cDNA Template 4.0 

[00306] Tag DNA Polymerase QA 

[00307] Total 40.0^iL 



[00308] The reamplification was done using the same primer combinations as the PGR 
protocol of Example 13. 10 |xL of sample was added to 3 of loading dye and run on a 
1.5% agarose gel and then stained with ethidium bromide for confirmation. PGR product was 
then sequenced. The PGR product can also be used for cloning. A commercial source 
Sequetech (Mountain View, GA; 1-800-697-8685) was used for direct sequencing. If the 
samples are to be cloned, they can be stored at -80°G for great periods of time, or used 
directly for ligations. 

[00309] Examples of genes which were subjected to this protocol are shown in Tables 5 
and 7. 

[00310] Example 15 Measurement of IL-8 Dose Response 

[0031 1] MDGK cells were dosed with cadmium chloride for 24 hrs at three different 
dosages (0.1 pM, 1 \iM, and 10 |^M) and then RNA was isolated from the cells according to 
protocol detailed in Example 1 . cDNA probes were made according to the methods 
described herein and the Examples above and IL-8 gene expression was measured. Figure 3 
shows the result of the dosages and that the fold induction varies with the dosage. 

[00312] Example 16 Erythromycin estolate dosing 

[00313] Liver and kidney organs were isolated from a dog which was dosed with 
erythromycin esolate at 100 mg/kg/day for 2 or 10 days. The dog was euthanized 16 hours 
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after the last dosage and the organs were harvested according to standard sterile procedure. 
RNA was isolated from the kidney and hver as detailed in Example 1 . cDNA was made from 
the RNA and used as probes as detailed in the Examples above. Results are shown in Figure 
4 and 5. 



[00314] Example 17 Amphfication of RNA 

[00315] Amphfication of RNA is accomplished by using the following protocol: 

[00316] 1 . Combine in a microfiige tube: 

lug total RNA/8ul DEPC treated water (Ambion #9922) 

2ul (lug) Ohgo d(T)22 - T7 (Operon, 5'TCT AGT CGA CGG CCA GTG 

AAT TGT AAT ACG ACT CAC TAT AGG GCG 3') 

Heat to TO^C for 3 minutes. 

[00317] 2. While reaction is cooling to room temperature to synthesize first strand 
cDNA add the following: 

[00318] 4ul First Strand Synthesis buffer (Gibco, supphed with SSII) 

[00319] 2ul O.IM DTT (Gibco, supplied with SSIT) 

[00320] 2ul 10 mM dNTP's 

[00321] 1 ul Anti-RNase (Ambion catalog #2690) 

[00322] lul Template Switching Primer (lug/ul) (Operon, 5'-AAG CAG TGG 

TAT CAA CGC AGA GTA CGC GGG-3 ') 
[00323 J 2ul Superscript II (Gibco catalog #1 8064-022) 

[00324] *cDNA synthesis is completed at 42''C for 60 minutes. 

[00325] 3. Place reaction on ice and add the following: 
[00326] 106uldH20 

[00327] 1 5 ul Reaction 2 buffer (Gibco, supplied with Klenow) 

[00328] 3 ul 10 mM dNTP's 

[00329] lul RNase H (Gibco catalog #18021-014) 

[00330] lul T4 DNA Polymerase (Gibco catalog #1 8005-017) 

[00331] 2ul Klenow (Gibco catalog #1 8012-021) 
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[00332] *2^^ Strand Synthesis is completed by using the 2^^ SS PGR program (see 

appendix). 

[00333] 4. End the above reaction with 7.5 ul of IM NaOH/2 mM EDTA, heat to 65T 
for 10 minutes. 

[00334] 5. Add 1 5 ul 3M NaOAC and extract with 1 50 ul Phenol: chloroform: isoamyl 

alcohol 1:1 (see appendix). 
[00335] 6. Precipitate with lul linear acrylamide (Ambion #9520 ) and 300 ul 100% 

EtOH (Aldrich #E7023) , put in 95% EtOH/dry ice bath and place at-SO^'C 

for 20 minutes or 0/N. 
[00336] 7. Centrifuge at 14000 rpm for 10 minutes, decant supernatant. 
[00337] 8. Wash with 70% EtOH, centrifuge at 14000 rpm for 10 minutes and decant 

again. 

[00338] 9. Let pellet completely air dry and resuspend in 500 ul dHzO. 

[00339] 10. Clean and remove unincorporated nucleotides using a Microcon 100 
(Amicon #42412) concentrator. 

[00340] 1 1 . Lyophilize sample to 16 ul using a Speedvac at 45''C. 

[00341] 12. To perform the amplification: 16 ul of ds-cDNA sample is combined with 

the following: 4ul lOX Reaction buffer, 3ul lOOmM dATP, 3ul lOOmM 
dCTP, 3ul lOOmM dGTP, 3ul lOOmM dTTP, 4ul .IM DTT, 4ul T7 enzyme 
mixture (Ampliscribe T7 Transcription kit, Epicentre Technologies 
#AS3107) for a total volume of 40ul. 

[00342] 13. Incubate at 41°C for 4-5 hours. 

[00343] 14. Place sample in a 1 .5 ml centrifuge tube and bring volume up to 1 OOul by 

adding 60ul DEPC treated water. 
[00344] 15. Extract with 1 OOul Phenol: chloroform: isoamyl alcohol 5:1. 

[00345] 16. Precipitate with lul linear acrylamide (Ambion #9520) and 300ul 100% 

EtOH (Aldrich #E7023), put in 95% EtOH/dry ice bath and place at-80*^C 

for 20 minutes or 0/N. 
[00346] 17. Centrifuge at 14000 rpm for 10 minutes, decant supernatant. 
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[00347] 18. Wash with 70% EtOH, centrifuge at 14000 rpm for 10 minutes and decant 
again. 

[00348] 19. Let pellet air dry and resuspend in lOOul DEPC dH20. To verify products: 

OD sample and run on a formaldehyde gel. 

[00349] 20. Store samples at -80°C. About 300-400ug aRNA can be expected from 

lug total RNA 

[00350] Example 18 Anti-sense RNA probes 

[00351] 1. Combine in a microfuge tube: 

[00352] 20ug aRNA(lx) /8ul DEPC water (Ambion #9922) 

[00353] 6 ul Random Hexamers ( Gibco #48 1 90-01 1 ) 

[00354] Heat to 70°C for 10 minutes, put on ice for 2 minutes. 

[00355] 2. Keep reaction on ice while adding the following: 

[00356] 20ul First Strand Buffer (Gibco, supplied with SSU) 

[00357] lOul 0. IM DTT (Gibco, Supphed with SSH) 

[00358] lOul lOmMdNTP's 

[00359] 4ul Superscript n (Gibco #18064-022) 

[00360] 2ul Anti-Rnase (Ambion #2690) 

[00361] Heat to 41°C for 60 minutes 

[00362] 3. Add 8ul OKgo d(T)i2 (lug/ul) to the reaction. 

[00363] 4. Heat to 70°C for 10 minutes, put on ice for 2 minutes 

[00364] 5. Place reaction on ice and add the following: 

[00365] 38ul DEPC water 

[00366] SOul 2^^ Strand Synthesis buffer (Gibco, supplied with Klenow) 

[00367] 6ull0mMdNTP's 

[00368] 2ul Rnase H (Gibco #1 8021-014) 

[00369] 2ul T4 DNA Polymerase (Gibco #1 8005-01 7) 

[00370] 4ul Klenow (Gibco #18012-021) 

[00371] 2ul 0.125niM CyDye (Cy3 or Cy5, Pharmacia #27-2692-01) for a total 
volume of 1 SOul. 
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[00372] 6. Place in PGR machine and use program 2 SS (see Appendix). 

[00373] 7. Place reaction into a 1 .5ml centrifuge tube and add 600ul of precipitation 

mix (see appendix). Place in -SO'^C for 1 hour. 
[00374] 8. Centrifuge for 10 minutes at 14,000rpm 
[00375] 9. Decant supernatant 

[00376] 10. Wash with 500ul 70% EtOH. Centrifuge again. 
[00377] 1 1 . Decant supematant, and let samples air dry. 

[00378] 12. At this point you can resuspend samples in dH20 to read fluorescence or 
go directly to hybridization, 

[00379] Appendix 

[00380] Phenol Chloroform Extraction is performed as follows: 

[00381] 1. Add 1 volume of Phenol: chloroform: isoamyl alcohol (use 5:1, Sigma # P- 

1944, if extracting RNA and 1 :1, Sigma #P-2069, if extracting DNA). 
[00382] 2. Vortex to mix. 

[00383] 3. Centrifuge at 14000 rpm for 5 minutes. 

[00384] 4. Remove the upper, aqueous layer to a clean 1 .5ml centrifuge tube, be 
careful to avoid the denatured proteins which are found at the 
aqueous/phenol interface. 

[00385] 5. Centrifuge tube again and remove any more aqueous layer that may be 
present. 

[00386] 6. Follow with precipitation. 

[00387] 2^^ SS PCR Program is as follows: 37T for 2 minutes ^ 95X for 3 minutes 

^ 65^C 3 minutes ^ 75*^C 30 minutes. 
[00388] Precipitation Mix is as follows: 68ul water, 92ul ammonium acetate (filtered), 

and 440ul 95% EtOH. 
[00389] To use the Microcon 1 00 concentrator, the following is done: 
[00390] 1. Prepare column with 500ul dH20 centrifuge at 3000K for 10 minutes 
[00391] 2. Add sample to column and centrifuge at 3000K for 10 minutes 
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[00392] 3. Invert column into 1 .5ml collection tube and centrifuge at 4500K for 3 
minutes. 
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CLAIMS 

[00393] What is claimed is: 

[00394] 1 . A method of identifying a toxicologically relevant canine gene comprising 

the steps of: 

[00395] (a) obtaining a gene expression profile of untreated canine cells; 

[00396] (b) obtaining a gene expression profile of canine cells treated with an 

agent; and 

[00397] (c) comparing the gene expression profile of xmtreated canine cell with the 

gene expression profile of the treated canine cells to obtain a gene 
expression profile indicative of a toxicological response. 

[00398] 2. The method according to claim 1 wherein the canine cells are kidney cells. 

[00399] 3. The method according to claim 2 wherein the kidney cells are MDCK cells. 

[00400] 4, The method according to claim 1 wherein the canine cells are isolated from 
a biological sample. 

[00401] 5. The method according to claim 1 wherein the gene expression profile is 

obtained by: 
[00402] (a) providing canine cells; 

[00403] (b) dividing said cells into two groups; 

[00404] (c) using the first group of canine cells as a control group; 

[00405] (d) exposing the second group of canine cells to an agent; 

[00406] (e) isolating RNA from the first and second groups of canine cells; 

[00407] (f) generating double stranded cDNA from said RNA; 

[00408] (g) labeling said cDNA; 

[00409] (h) resolving said cDNA on a gel; and 
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[00410] (i) comparing intensity of bands between the group of cells or tissue 

exposed to said agent and the group of cells or tissue not exposed to said 
agent, 

[00411] 6. The method according to claim 5 wherein the gene expression profile is 
stored in a database. 

[00412] 7. The method according to claim 1 wherein the gene expression profile is 

obtained by transcriptome profiling. 

[00413] 8. The method according to claim 1 wherein said agent is an agent listed in 

Table 10. 

[00414] 9. A method of isolating canine genes indicative of a toxicological response to 

an agent comprising the steps of: 
[00415] (a) providing sequences of mammahan non-canine genes associated with 

toxicological responses; 
[00416] (b) providing primers homologous to said genes; and 

[00417] (c) using said primers to amplify canine genes from a canine cDNA library. 

[00418] 10. The method according to claim 9 wherein the mammalian non-canine gene 

is a human gene. 

[00419] 1 1 . The method according to claim 9 wherein the mammalian non-canine gene 
is a rat gene. 

[00420] 12. A method for determining a toxicological response to an agent comprising 
the steps of: 

[00421] (a) exposing cells to an agent; 

[00422] (b) obtaining a first gene expression profile from said cells; 
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[00423] 
[00424] 



(c) comparing the first gene expression profile with a gene expression 
profile of toxicologically relevant canine genes; and 

(d) determining if the first gene expression profile is indicative of a 
toxicological response. 



[00425] 13. The method according to claim 12 wherein at least one gene expression 
profile of a toxicologically relevant canine gene is stored in a database. 

[00426] 14. The method according to claim 12 wherein said toxicological response is 
selected from the group consisting of a cellular response, pathological 
change, and histological change. 

[00427] 1 5. A method for determining a toxicological response in an organ to an agent 
comprising the steps (a) - (c) according to claim 12 and fiirther comprising 
an additional step of determining if the first gene expression profile is 
indicative of a toxicological response in an organ. 

[00428] 16. The method according to claim 15 wherein said toxicological response is a 

change in physiological fimction of the organ. 



[00429] 17. A method for screening an agent for a potential toxicological response 

comprising the steps of: 
[00430] (a) exposing cells to an agent; 

[00431] (b) obtaining a first gene expression profile fi:om said cells; 

[00432] (c) comparing the first gene expression profile with a gene expression 

profile of toxicologically relevant canine genes to determine if the first 
gene expression profile is indicative of a toxicological response in 
genes associated with toxic responses. 



57 



[00433] 1 8, The method according to claim 1 7 wherein at least one gene expression 
profile of a toxicologically relevant canine gene is stored in a database. 



[00434] 19. The method according to claim 17 wherein said agent is a drug. 

[00435] 20. The method according to claim 17 wherein said agent is a pharmaceutical 
composition. 

[00436] 21 . A method for generating a canine array comprising isolating at least ten 
canine genes which are indicative of a toxicological response and attaching 
said genes to a substrate. 



[00437] 22. The method according to claim 21 wherein said substrate is a solid 
substrate. 



[00438] 23. The method according to claim 22 wherein said solid substrate comprises 
glass. 

[00439] 24. An array comprising of at least ten canine toxicological response genes or 
a portion thereof immobilized on a substrate. 

[00440] 25. The array according to claim 24 wherein said substrate is a solid substrate. 

[00441] 26. The array according to claim 25 wherein said soKd substrate comprises 
glass. 



[00442] 27. The array according to claim 24 wherein said genes are attached to said 
substrate by covalent linkage. 
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[00443] 



28. 



The array according to claim 24 wherein said genes or portions thereof are 
capable of hybridization to expressed nucleic acids derived from a cell and 
are capable of indicating a toxic response of the cell to said agent. 



fi 



[00444] 29. The array according to claim 24 wherein said genes have a gene 

expression indicative of toxicological response to an agent listed in Table 
10. 

[00445] 30. The array according to claim 24 comprising at least 10 canine 
toxicological genes or a portion thereof. 

[00446] 3 1 . The array according to claim 24 comprising at least 25 canine 
toxicological genes or a portion thereof. 

[00447] 32. The array according to claim 24 comprising at least 50 canine 
toxicological genes or a portion thereof. 

[00448] 33. The array according to claim 24 comprising at least 100 canine 
toxicological genes or a portion thereof 

[00449] 34. The array according to claim 24 comprising at least 250 canine 
toxicological genes or a portion thereof. 

[00450] 35. The array according to claim 24 comprising at least 500 canine 
toxicological genes or a portion thereof. 

[00451] 36. The array according to claim 24 comprising at least 750 canine 
toxicological genes or a portion thereof. 
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[00452] 37. The array according to claim 24 comprising at least 1000 canine 
toxicological genes or a portion thereof. 



[00453] 38. An array comprising at least 10 genes of Table 8. 

[00454] 39. An array comprising at least 10 genes of Table 9. 

[00455] 40. A method for obtaining a gene expression profile comprising exposing a 
population of cells to an agent, obtaining cDNA from said population of 
cells, labeling said cDNA, and contacting said cDNA with the array 
according to claim 20. 
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TABLE 1 



ID# 


Gene Name 


Accession 
Number 


Size of 
insert 


Left PGR primer 
sequence 


Right PGR primer 
sequence 














C1 


c-myc 


X95367 


503 


caagaggacgaagaagaaa 
ttgatgtt 


cgcttccgcaacaagtcctt 


C2 


c-erb B-2 


AB008451 


507 


gtgtttgatggtgacttgggaat 

g 


gtactGcgggttctctgctgt 

agg 


C3 


Catalase 


AB012918 


506 


gacaaaatgcttcagggtcgtc 
tt 


ccatgctgcataaaggtgt 
gaatc 


i C4 


p53 


AF060514 


506 


acttttcaacacaatataataqt 

g 


cqaqaqqtaqattgcccct 
tcttt 




Metallo- 
thionein 2 




330 


gactccagccgccccttct 


aggaatgtagtagcaaac 
nnntca 


P C6 


lnterleukin-2 


U28141 


490 


tcacagtaacctcaactcctgc 
ca 


gtcagtgttgagaagatgct 
ttgaca 


C7 


Metallo- 
thionein 1 


D84397 


376 


gGtctgactctccctgtggtctg 


caaacgggaatgtagaaa 
acaagtca 


C8 


Intercellular 
adhesion 
molecule-1 


L31625 


507 


caagtcagagctggaatttcco 
at 


tggaaagaactcccaact 
ggacat 


C9 


Multidrug 
resistant 
protein-1 


AF045016 


510 


ggcaaagagataaagcacct 
gaatg 


atagatgcctttctgagcca 
gcag 
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ID# 


Gene Name 


Accession 
Number 


Size of 
insert 


Left PGR primer 
sequence 


Right PGR primer 
sequence 














C10 


Beta-actin 


AF021873 


509 


aagtattctgtgtggatcggag 


caacttcaaggcaattaac 
caccc 


C11 


Tumor 
necrosis 
factor-alpha 


S74068 


510 


caaattgcctccaactaatcag 

CO 


acagggcaatgatcccaa 
agtaga 


bci2 

; .5*5 


Nitric oxide 
synthase- 1 , 
inducible 


AF077821 


510 


gtccttgcatcctcattggacct 


gctgttttgctgcaccatctttt 


0C13 


BRCA-1 


U50709 


499 


tttctgggtattgcaggaggaa 
aa 


agtctgcagcagttctggg 
aatct 


3C14 


Metallo- 
thionein-IV 


AB028041 


385 


ctgtgacagcattggagcttctt 

g 


tttacatgagtgtcaccacc 
acca 


C15 


Tumor 
necrosis 

factor 
receptor 


AF013955 


507 


ggctctgttgttggaaatatacc 

CO 


cagttcacacaagagacg 
cattca 


C16 


c-kit 


AF099030 


504 


gagacttggctgctagaaatat 
cctcc 


aattgatccgcacggaatg 

gt 


C17 


CD40 ligand 


AF086711 


508 


coaatttgaagcctttctcaagg 
a 


gagtaagccaaaagacgt 
gaagcc 


C18 


Cubilin 


AF1 37068 


508 


tgaatgcacacatgacttcttgg 
a 


tgatggatacactgcatact 
ctgcg 
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ID# 


Gene Name 


Accession 
Number 


Size of 
insert 


Left PGR primer 
sequence 


Right PGR primer 
sequence 














C19 


Alkaline 
phospha- 
tase 


AF149417 


499 


cagatgtggagtatgagatgg 
acga 


agaccaaagatagagttg 
ccccg 


C20 


Pancreatic 
lipase 


M35302 


490 


actcagagagcatcctcaacc 
ctg 


cagaagctgtgcactgtttt 
ctcct 




Apolipoprote 
in cm 


M17178 


236 


agccctggaggaagaggacc 
cct 


cagaggctggagttggtttg 

gcc 


¥^ coo 


Intprlpi ikin-4. 


AF054833 


301 


tcacctcccaactgattccaact 


gtcttgtttgccatgctgctg 
aaattc 




Tissue 
inhibitor of 
metalloprote 
inases-1 




492 


cttgtgcaactcccaaatcgtca 
tea 


gtgcatatccctggctcictt 

ggcag 


W C24 


Ubiquitin 


AB032025 


341 


gcagatttttgtaaagaccctga 
cqqq 


acttcttcttgcggcagttga 
cagcac 


C25 


Matrix 
metallo- 
proteinase-2 


AF095638 


260 


agcggtcagtgtgaaggaggt 
yy 


tgtcccagggcacgatga 
agtca 


G26 


lnterleukin-6 


U 12234 


493 


cctggtccagatgctaaagag 
caaggt 


acctggctccgaaacatcg 
aggatatt 


C27 


Vascular cell 
adhesion 
molecule 1 
(VCAM-1) 


U32086 


517 


tggaatttgaacccaaacaaa 
ggca 


cccgcatcctctaactgga 
ccttgt 


C28 


Phenol 
sulfotrans- 
ferase 


D29807 


495 


gctcccccagaccttgttggatc 


gcatcaaagcgctcattctg 
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ID# 


Gene Name 


Accession 
Number 


Size of 
insert 


Left PGR primer 
sequence 


Right PGR primer 
sequence 














C29 


GRP94 


U01153 


503 


aatcccagacatcccctgatca 
aagac 


cacttctttctgtgacccaca 
atccca 


C30 


E-selectin 


L23087 


506 


ttacacggttgctgtcactggat 
gaaa 


cacccaggtgccccactat 
tcatgttt 




gastric 
lipase 


Y13899 


501 


tgcactatcatcagagcatgcc 
tccct 


tccatcctaggaccccgag 
atcatgac 


f C32 


HSP27 


U 19368 


503 


ggaccctttccgcgactggtac 
c 


tgatttctgccgactgggtg 
get 


:3 C33 


[L-10 


U33843 


472 


cgggtccctgctggaggacttt 
aaga 


ggtatgacggggttctcca 
agcagtt 




caveolin-1 


U47060 


470 


tccgaggggcacctctacacc 

gt 


ttgccaacagcctcaaaga 
acgg 


C35 


H-ras, p21 


U62092 


193 


accatccagctcatccagaac 
cacttc 


tggcaaatacacagagaa 
agccctccc 


C36 


rab2 


M35521 


O 1 H 


agacaagaggtttcagccagt 
gcatga 


gtgtgtggcattagtagcag 
cgtgctg 


C37 


rabS 


M35520 


521 


aagcctagtgcttcgttttgtgaa 

ggg 


ttggctgcgtgggttcagta 
aggtcta 
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ID# 


Gene Name 


Accession 
Number 


Size of 
insert 


Left PGR primer 
sequence 


Right PGR primer 
sequence 














C38 


rab7 


M35522 


508 


ccccaacacattcaaaaccct 
cgata 


tgtgtgtgtcagggtgaagt 
gtttgg 


C39 


APO Gil 


M17177 


256 


ctggttctgttgcttgtcctcctgg 
ta 


ggtcagtgaaaatccctgc 
gtaagtgc 




endothelin-2 


X57038 


oou 




ggagtagggacaacacc 
cagccg 


JlC41 


FGFR2 


AF211257 


4yo 


tgattgttcttctgccaccaaaat 
gcc 


taaatacagaacgcacaa 
cacggcgac 


T C42 


leptin 


AB020986 


503 


gccttaccctcagggaccttgc 
a 


gcatgaacaaaacagcct 
ccgcc 


H C43 


prosta- 
glandin D 
synthase 


AB026988 


510 


aggtgtccctgcagcccaactt 
c 


gggcggcggtcacctactt 

gttc 


C44 


paraoxo- 
nase-2 
(P0N2) 


L48515 


472 


caggactccacagcttttcccc 
agata 


ggtgaaatattgatcccattt 
gctgca 


C45 


beta- 
glucuroni- 
dase 


AF019759 


493 


cgccgtatgtggacgtcatctgt 

gt 


agacagaggcttcagagg 
gcgaacg 


C46 


caveolin-2 


AF039223 


359 


ctccaggtgggcttcgaggac 

gt 


tggggtccaagtgctcagt 
cgtg 
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ID# 


Gene Name 


Accession 
Number 


Size of 
insert 


Left PGR primer 
sequence 


Right PGR primer 
sequence 














C47 


matrix 
metallo- 
proteinase- 
14 


AF032025 


350 


tlcttcaaaggagacaagcact 

gggtg 


tagcctggctctaccttcag 
cttctgg 


C48 


matrix 
metallo- 
proteinase-9 


AB006421 


471 


gattctccaagggcaagggac 

gc 


tcacgtagcccacttcgtcc 
acc 


C49 


IL-8 


U 10308 


498 


gtggcccacattgtgaaaactc 
agaaa 


gaccaaggcaaggttgaa 
aagggactc 




keratinocyte 
growth 
factor 


U80800 


482 


caatgacatgactccagagca 
aatggc 


ttgccataggaagaaagtg 
ggctgttt 


rC51 


decorin 


U83141 


505 


gattgaaaatggagccttccag 
ggaat 


ataatttccaagctggatgg 
cagagcg 


_ ; 

SC52 


glucose-6- 
phospha- 
tase 


U91844 


508 


ctggggatctcagctgcaggat 
tttct 


atcctttcctctccttgccctct 
cctc 


C53 


TGFB-1 


L34956 


489 


gacccttcctgctcctcatggcc 


cttaaatacagcccggcgc 
agcg 


C54 


ZAP36/ 
annexin IV 


D38223 


488 


gacacgtccttcatgttccaga 

gggtg 


ccagatgtgtcacccttgat 
gaaggag 


C55 


N-ras 


U62093 


224 


gttggagcaggtggtgttggga 
aaag 


gcaaatacacagaggaa 
gccttcgcc 
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ID# 


Gene Name 


Accession 
Number 


Size of 
insert 


Left PGR primer 
sequence 


Right PGR primer 
sequence 














C56 


K-ras 


U62094 


228 


gtagttggagctggtggcgtag 
gcaa 


ggcaaatacacaaagaa 
agccctccc 


C57 


p38 MAPK 


AF003597 


506 


ctggtgacccatcttatgggag 
cagat 


tttgcaaagttcatcttcggc 
atctgg 
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TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 


ID# 


Gene Name 


Accession 
Number 


Target Sequence 










C1 


c-myc 


X95367 


caagaggacgaagaagaaattgatgttgtttctgtggaaaaaaggcag 

gcccctgccaaaaggtccgaaicggggxccccciciyotygdyyoudo 

agcaaacctcctcacagcccactggtccttaagagatgccatgtgtcca 

cccatcagcacaactacgcggcacccccctccaccaggaaggactat 

cccgccgccaagagggcgaggttggacagtggtagagtcctgaaac 

agatcagcaacaaccgcaaatgtgccagccccaggtcttcggacacg 

gaggagaatgacaagaggcgaacacacaacgtcttggagcgccag 

aggaggaacgagctgaaacggagcttctttgccctgcgtgatcagatc 

ccggagttggaaaacaatgaaaaggcccccaaggtagtgatccttaa 

aaaagccaccgcgtacatcctgtccgtccaagccgaggagcaaaag 

ctcctttccgaaaaggacttgttgcggaagcg 


= 02 


c-erb B-2 


AB008451 


gtgtttgatggtgacttgggaatgggggcagccaaggggctgcagagc 

cttccctcacaggaccccagccctctccagcggiacagigaggaccci 

acggtacccttgccccctgagactgatggtaaggttgcccccctgacct 

gcagcccccagcctgaatatgtgaaccagccagaagtttggccgcag 

cccccccttgccctagaaggccctttgcctccttcccgaccggctggtgc 

cactctggaaaggcccaagactctgtcccccaagactctctcccctggc 

aagaatggggttgtcaaagacgtttttgcctttgggagtgctgtggagaat 

ccggagtacctggcaccccggggcagagctgcccctcagccccacc 

ctcctccagccttcagcccagcctttgacaacctgtattactgggaccag 

gatccatcagagcggggctctccacccagcacctttgaagggacccct 

acagcagagaacccggagtac 


C3 


Catalase 


AB012918 


gacaaaatgcttcagggtcgtctttttgcctatcctgacactcaccgccac 

r^n mtn n n a rrr 3 a rt?5 trttr a O a t a CCta to a a eta tCCtttCCQ QQ Ct 

cgagtggccaactaccaacgggatggccccatgtgcatgctcgacaat 

cagggtggtgctccaaattactaccccaatagctttagtgctcctgaaca 

acagcgttgtgtcctagagcatagcagccaatgttcgccagatgtgcag 

cgcttcaacagtgccaatgaagataatgtcactcaggtgcggaccttct 

atttgaaggtacttggtgaagaggagaggaaacgcctgtgcgagaac 

attgctggccatctgaaggacgcacaacttttcatccagaagaaagcg 

gtcaagaacttcagtgatgtccaccctgactacggggcccgcattcagg 

ctcttttggacaaatacaatgctgagaaacctaagaacgcgattcacac 

ctttatgcagcatgg 
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TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 


ID# 


Gene Name 


Accession 
Number 


Target Sequence 










04 


p53 


AF060514 


acttttcgacacagtgtggtggtgccttatgagccacccgaggttggctct 

gactataccaccatccactacaactacatgtgtaacagttcctgcatggg 

aggcatgaaccggcggcccatcctcactatcatcaccctggaagactc 

caataaaaacatactaaaacacaacaqctttqaqqtacqcqtttgtgcc 

tgtcccgggagagaccgccggactgaggaggagaatttccacaaga 

agggggagccttgtcctgagccaccccccgggagtaccaagcgagc 

actgcctcccagcaccagctcctctcccccgcaaaagaagaagccac 

tagatggagaatatttcacccttcagatccgtgggcgtgaacgctatgag 

atgttcaggaatctgaatgaagccttggagctgaaggatgcccagagt 

ggaaaggagccagggggaagcagggctcactccagccacctgaag 

gcaaagaaggggcaatctacctctcg 


I 05 


Metallothionein 2 


AB028042 


gactccagccgccccttctcgccatggatcccaactgctcctgcgccgc 

ggggggctcctgcacgtgcgccggctcctgcaaatgcaaagagtgca 

gatgcacctcctgcaagaagagctgctgctcctgctgccccgtgggctg 

tgccaagtgtgcccagggctgcatctgcaagggcgcatcggacaagt 

gcagctgctgtgcctgatgtgggggagagcctattcctgatgtaaataga 

gcgacgtgtacaaacctacagtttgtggggggttttttggtgctttttgttttg 

ggtccaactctgacccgtttgctactacattcct 


i C6 


lnterleukin-2 


U28141 


tcacagtaacGtcaactcctgccacaatgtacaaaatgcaactcttgtctt 

gcatcgcactgacgcttgtacttgtGgcaaacagtgcacctattacttcaa 

nrtrt^^rappinnaapnaaaacaacaaataaaacaattactactQQatt 

tacagttgcttttgaatggagttaataattatgagaacccccaactctcca 

ggatgctcacatttaagttttacacgcccaagaaggccacagaatttac 

acaccttcaatgtctagcagaagaactcaaaaacctggaggaagtgct 

aggtttacctcaaagcaaaaacgttcacttgacagacaccaaggaatt 

aatcagcaatatgaatgtaacacttctgaaactaaagggatctgaaac 

aagttacaactgtgaatatgatgacgagacagcaaccattacagaattt 

ctgaacaaatggattaccttttgtcaaagcatcttctcaacactgaG 


C7 


Metallothionein 1 


D84397 


gctctgactctccctgtggtctgcctgggacctccgtCGtcgcctcgcctc 

gGCtcgGctcgGctcgGGtgggctcgagatggaccGGgaGtgctcctgG 

tccaGcggtggGtcctgcacgtgcgctggctcGtgcaaatgcaaggagt 

gcaaatgGacctGCtgGaagaagagttgctgctcctgctgcGCcgtggg 

ctgtgccaagtgtgccGagggGtgcatGtgcaagggtgGgtcggaGaa 

gtgcagctgctgtgcctgatgtgtgagaaGacGtgttcGtgatgtatatag 

agGaagGaacatgtaGaaacGtgcagttttaaagcatttttttcatatGact 

GtgacttgttttGtaGattGCcgtttg 
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TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 


ID# 


Gene Name 


Accession 
Number 


Target Sequence 










08 


Intercellular adhesion 
molecule-1 


L31625 


caagtcagagctggaatttcccattccattggctaagctgctttcctccag 

aggaggactggcaatggtgatacagtttagttggcgacatgcccaggg 

acaacccactgagccccatactcctccccgtcactgacactgacctctg 

■tagccgtctctctccccatacgcatctctgctagtgctcacgatgacatcg 

ctgcatgcctgaacacgaatgaccactcactggcagctaaactgtgga 

gtcccatgaaactgcccaacccctatgtgtccctgcctggtcctgtttccat 

ctcggtggcaccatacaaggacacagcactctggcagcccaaattcct 

gcagagacgagggccctgcaggcagttggcagaagaggccggcga 

ggattcctgtcccagctccggaagcttctctcttgtagtaataaagcttgtct 

gtgggcgcttgtcttgtgtgagtggaggggaggtgtcatgtccagttggg 

agttctttcca 


! C9 


Multidrug resistant 
protein-1 


AF045016 


ggcaaagagataaagcacctgaatgtccagtggctccgagcacacct 

gggcatcgtgtctcaggagcccatcctgtttgactgcagcattgccgaga 

acattgcctatggagacaacagccgggtcgtatcacatgaagagattat 

nrananaaccaaaaaaaccaacatacaGcacttcatcaaQacactc 

cctgagaaatacaacaccagagtaggagacaaaggaacccagctct 

ctggtggccagaaacagcgcattgccatagctcgcgctcttgttagaca 

gcGtcatattttgcttttggatgaagctacatcagctctggatacagaaagt 

gaaaaggttgtccaagaagccctggacaaagccagagaaggccgc 

acctgcattgtgatcgcccaccgcttgtccaccatccagaatgcagattt 

aatagtggtgtttcagaatggcaaagtcaaggagcatggcacacatca 

acagctgctggctcagaaaggcatctat 


€10 


Beta-actin 


AF021873 


aagtattctgtgtggatcggaggctcGatcctggcctcgctgtccaccttc 

cagcagatgtggatcagcaagcaggagtacgacgagtcgggcccct 

ccatcgtccatcgcaaatgcttctagatcgactgcgagcagatgcgtag 

catttgctgcatgagtgaattccgaagtataaattggccctggcaaatgg 

ctagcctcatgaaactggaataagcgctttgaaaagaaatttgtccttga 

agctngtatctgatatatcagcantggattgtagaacttgttgctgatcttg 

acnttgtatccaagttaactgttcccttggtatatgtttaataccgcctattcc 

aggattctctagaggctggcaagagtctgaaccagtlgtcatttctgtcttg 

ccggtctaacagggttgggaaggtccgagccttaggacccactttcctgt 

cttacccaatgttttcctgccagaacaccgtgggtggttaattgccttgaa 

gttg 
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TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 


ID# 


Gene Name 


Accession 
Number 


Target Sequence 










C11 


Tumor necrosis factor- 
alpha 


S74068 


caaattgcctccaactaatcagccctcttgcccagacagtcaaatcatct 

tctcgaaccccaagtgacaagccagtagctcatgttgtagcaaacccc 

gaagctgaggggcagctccagtggctgagccgacgtgccaatgacct 

cctqqccaatgacgtggagctgacagacaaccagctgatagtgccgtc 

agatgggttgtacctcgatagctcccaggtcctcttcaagggccaaggg 

tgcccttccacccatgtgctcctcacccacaccatcagccgcttcgccgt 

ctcctaccagacaaaggtcaacctactctctgccatcaagagcccttgc 

caaagggagaccccagaggggaccgaggccaagccctggtacga 

gcccatctacctgggaggggtcttccaactggagaagggtgatcgact 

cagcgctgagatcaatctgcctaactatctggactttgccgagtctgggc 

aggtctactttgggatcattgccctgt 


:i C12 


Nitric oxide synthase-1 , 
inducible 


AF077821 


gtccttgcatcctcattggacctggcacaggcatcgcccccttccgcagtt 

tctggcagcagcggctccatgacatcaagcacaaagggctccggggc 

agccgcatgaccctggtgtttgggtgccgccgcccagatgaggaccac 

ctQtatcqqqaqqaqatqttqqaqatqqcccagagtggggtgctgcat 

gaggtgcacacagcctattctcgcctgcctggccagcccaaggtctatg 

ttcaagacatcctgcggcagcagctggccagccaggtgctccgcatgc 

tccatgaggagcagggccacctttatgtctgtggggatgtgcgtatggcc 

cgggatgtggcccataccctgaagcacctggtggctgccaagctgagc 

ctgagtgaagagcaagttgaggactattttttccagcttaagagccaga 

agcgctatcatgaagatatctttggtgctgtgtttccctatgaggtgaaaa 

aagatggtgcagcaaaacagc 


C13 


BRCA1 


U50709 


tttctgggtattgcaggaggaaaatgggtagttagctatttctgggtaacc 

cagtctattaaagaaagaaagatactagatgagcatgattttgaagtca 

gaggagatgttgtgaatggaagaaatcaccagggtccgaagcgagc 

aagagaatcccaggacagagaatcccaagacagaaagatcttcagg 

ggcctagaaatctgttgctatggaccctttaccaacatgcccacagatca 

attagagtggatggtgcacctctgtggggcttctgtggtgaaggagccttc 

gttattcaccctcagcaagggcactcatccagtggtagtcgtgcagccg 

gacgcctggacagaggacagtggcttccatgcgattgggcagatgtgt 

gaggcacctgtggtgacccgagagtgggtactggacagtgtagccctc 

taccagtgccaggagctggacacctacctgatcccgcagattcccaga 

actgctgcagact 


C14 


Metallothionein-lV 


AB028041 


ctgtgacagcattggagcttcttggacacctggacatggaccccgggg 

aatgcacctgcatgtctggaggaatctgtatctgtggagacaattgcaaa 

tgtacaacctgcaactgtaaaacatgtcgaaaaagctgctgtccttgctg 

cccccccggctgtgccaagtgtgcccagggctgcatctgcaaaggag 

gctcggacaagtgcagctgctgtgcctgaaccgcatccgtggtgctggg 

gctggcgggggcgggggttgtggatgccacagccccggaaatgtctgt 

acagtgcattagttgagaaactgaaattattgtaccataggttatgcttttta 

tatatttgctcagaggtggtggtggtgacactcatgtaaa 
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TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 


ID# 


Gene Name 


Accession 
Number 


Target Sequence 










015 


Tumor necrosis factor 
receptor 


AF013955 


ggctctgttgttggaaatataccccataagcgttactgcacttgttcctcac 

ccccggaacagggtgaagagagctattctgtgtccccagggaaaatat 

attcaccctcaagacgattccatltgctgtacgaagtgccacaaaggga 

cctacctatacaataactatccaqQCCcaqqqctqqacacagactgca 

gggaatgtgaaaacggaacttttacagcttcagagaaccacctcagac 

aatgtctlagctgctccaaatgccgaaaagaaatgaaccaggtggaga 

tttctccttgtactgtgtaccgggacacggtgtgtggctgcaggaagaac 

cagtaccggttttattggagtgaaacccttttccagtgcaataactgcagc 

ctctgcctcaatggcacggtgcagatctcctgccaagagaagcagaac 

accatatgcacctgccacgcggggttctttctaagagagcatgaatgcg 

tctcttgtgtgaactg 


:\ 016 


c-kit 


AF099030 


gagacttggctgctagaaatatcctccttactcatggtcgaatcacaaag 

atttgtgattttggtctagccagagacatcaagaatgattctaattatgtggt 

caaaggaaacgctcggctacctgtgaagtggatggcccctgagagca 

ttttcaactatatatacacatttqaaaqtqatqtctqqtcctatqqgatttttct 

gtgggagctcttctctttaggaagcagcccctaccctgggatgccagtcg 

attcaaagttctacaagatgatcaaggaaggcttccggatgctcagccc 

tgagcatgcacctgctgaaatgtatgacatcatgaagacgtgctgggat 

gctgatcccctgaaaaggccgacgtccaagcagatcgtgcagctaatt 

gagaagcagatttcagatagcaccaatcatatttattccaacctcgcga 

actgcagccccaacccagagcgccccgtggtggaccattccgtgcgg 

atcaatt 


C17 


CD40 ligand 


AF086711 


ccaatttgaagcctttctcaaggagataatgctaaacaacgaaatgaag 

aaagaagaaaacattgcaatgcaaaaaggtgatcaggatcctcgaat 

tgcagcccatgtcataagtgaggctagtagtaacccagcgtccgttctgc 

ggtgggcgccaaaagggtactacaccataagcagcaacctggtgag 

cctcgagaatgggaaacagttggccgtgaaaagacaaggactctatta 

cgtctatgcccaagtcaccttctgctccaatcgggcagcttcgagtcaag 

ctccgttcgtcgccagcctatgcctccattccccgagtggaacggagag 

agtcttactccgcgccgcgagctcccgcggctcgtccaaaccttgcggc 

caacagtccatccacttgggaggagtattlgaattgcatccaggtgcttc 

ggtgttcgtcaacgtgactgatccaagccaagtgagccacgggaccg 

gcttcacgtcttttggcttactc 
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TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 


ID# 


Gene Name 


Accession 
Number 


Target Sequence 










018 


Cubilin 


AF1 37068 


tgaatgcacacatgacttcttggaggtaagaaatggaagtgatagcagt 

tcaccattatttggcacatactgtggaactctgttgccagatcctatcttctct 

cgaaacaacaaactatacctacggtttaagaccgatagcgcaacttcc 

aatcataaatataaaattatctaaacctcatcaccctctQqctqtqqtqqa 

accctttatggagacagtggttccttcaccagccccggctatcccggcac 

ttaccccaacaacactgactgtgaatgggccatcatcgctcctgctgga 

agacctgtcaccgtcaccttttactttatcagcatcgatgatcccggagac 

tgtgtccagaactatctcatactctacgatggaccggatgctaattctccat 

cctttggaccatactgtggggcagacaccaacatagctccctttgtggcc 

tcttcacatcgtgtcttcataaaatttcacgcagagtatgcagtgtatccat 

ca 


:i C19 


Alkaline phosphatase 


AF149417 


cagatgtggagtatgagatggacgagaagtccaggggcacgaggct 
ggatggcctgaacctcatcgacatctggaagaacttcaaaccgagac 
acaagcactctcactacgtctggaaccgcacggaactcctggccctcg 
rrrrtar?5 rnata a actacctcttaaatctcttta a acca Q QQ Q aca to 
cagtacgagctgaacaggaacaacgtgactgacccgtcactctccga 
gatggtggaaatagccatcaagattctgagcaagaaccccagaggctt 
cttcttgctggtggaaggaggcaggatlgaccacgggcatcacgaggg 
caaggccaagcaggcgctgcacgaggcagtggagatggaccgggc 
aattgggaaggcaggcgtcatgacctccttggaagacacgctgaccgt 
cgtcactgcggaccactcccacgtcttcacctttggcgggtacaccccc 
cggggcaactctatctttggtct 


C20 


Pancreatic lipase 


M35302 


actcagagagcatcctcaaccctgatggatttgcttcctacccctgtgctt 
cctacagggcctttgaatctaacaagtgcttcccctgcccagatcaagg 

ntnrrr??r?^n?itnnntrartatnf:taataaatttactatcaaaacaaQta 

atgagacacagaaatacttcctgaacaccggagattccagcaattttgc 

tcgctggagatacggggtttctataacattgtctgggaaaagagccactg 

gtcaggctaaagttgctttgtttggaagtaagggaaatactcatcaattca 

atatcttcaaggggattctcaaaccaggctctactcattccaatgagtttg 

atgcaaagcttgatgttggaacaattgagaaagtcaagtttctttggaata 

acaacgtggtaaacccaacctttcccaaagtgggtgcagccaagatca 

ccgtgcaaaagggagaggagaaaacagtgcacagcttctg 


C21 


Apolipoprotein Clll 


M17178 


agccctggaggaagaggacccctccctcctgggccttatgcagggtta 
catgcagcacgccaccaagacggcccaggacacgctgaccagcgtt 
caggagtcccaggtggcgcagcgggccaggggctggatgaccgata 
gcttcagttccctgaaagactactgcagcacgtttaagggcaagttcact 
gggttctgggattcagcctctgaggccaaaccaactccagcctctg 
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TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 


ID# 


Gene Name 


Accession 
Number 


Target Sequence 










C22 


lnterleukin-4 


AF054833 


tcacctcccaactgattccaactctggtctgcttactagcactcaccagca 
cctttgtccacggacataacttcaatattactattaaagagatcatcaaaa 
tgttgaacatcctcacagcgagaaacgactcgtgcatggagctgactgt 
caaggacgtcttcactgctccaaagaacacaagcgataaggaaatctt 
ctgcagagctgctactgtactgcggcagatctatacacacaactgctcc 
aacagatatctcagaggactctacaggaacctcagcagcatggcaaa 
caagac 


i 023 


Tissue inhibitor of 
metalloproteinases-1 


AF077817 


cttgtgcaactcccaaatcgtcatcagggccaagttcgtggggaccgca 

gaagtcaaccagaccgacttaaaccggcgttatgagatcaagatgac 

caagatgttcaagggtttcagcgccttggggaatgcctcggacatccgc 

ttrntrnar?3rrcccaccctaaaaaacatctQCQQatacttQcacaQCjt 

cccagaaccgcagcgaggagtttctggtcgccggaaacctgcgggac 

ggacacttgcagatcaacacctgcagtttcgtggccccgtggagcagc 

ctgagtaccgctcagcgccggggcttcaccaagacctatgctgctggct 

gtgaggggtgcacagtgtttacctgttcatccatcccctgcaaactgcag 

agtgacactcactgcttgtggacggaccacttcctcacaggctctgaca 

agggtttccagagccgccacctggcctgcctgccaagagagccaggg 

atatgcac 


i C24 


Ubiquitin 


AB032025 


n ran a tttttn tj5 pfi a rrrtn ?i rn n n a a a eta tea ccctto a Q Q to 

gagcccagtgacaccattgaaaatgtcaaagccaaaatccaagaca 

aggagggcatcccgcctgaccagcagcgtctgatttttgcgggcaaac 

agctagaagatggccgaactctgtcagactacaatatccagaaagagt 

ccaccttgcacttggtgcttcgcctgcgaggtggcatcattgagccttcac 

tccgccagctggcccagaaatacaactgcgacaagatgatctgccgc 

aagtgttatgctcgcctgcacccccgtgctgtcaactgccgcaagaaga 

agt 


C25 


Matrix metalloproteinase- 
2 


AF095638 


agcggtcagtgtgaaggaggtggactctgggaatgacatctacggca 

accccatcaagcggattcagtatgagatcaagcagataaagatgttca 

aaggaccagacaaggacatagagtttatctacacggctccttcctccgc 

cgtatgcggggtctccctggacatcggaggaaagaaggagtatctcatt 

gcgggaaaggccgaggggaacggcaagatgcacatcaccctttgtg 

acttcatcgtgccctgggaca 
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TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 


iD# 


Gene Name 


Accession 
Number 


Target Sequence 










C26 


lnterleukin-6 


U12234 


cctggtccagatgctaaagagcaaggtaaagaatcaggatgaagtga 

ccactcctgacccaaccacagacgccagcctgcaggctatcttgcagt 

cacaqqatqaqtqcqtqaagcacacaacaattcacctcatcctgcgga 

gtctggaggatttcctgcagttcagtctgagggctgttcggataatgtagc 

ctgggcatctaagattgctgtagttcatgggcattcctttctccagtcagaa 

acctgtgcagtgggcacaaaacttatgttgttctctgtgaggaactaaaa 

gtatgagcgttaggacactattttaattatttttaatttattgatatttaaatatg 

i:gatatggagttaatttatataagtaatagatatttatattttttatgaagtgcc 

acttgaaatattttatgtattcattttgaaaaagttaacgtaaaatgctatgc 

ggcttgaatatcctcgatgtttcggagccaggt 


t C27 


Vascular cell adhesion 
molecule 1 (VCAM-1) 


U32086 


tggaatttgaacccaaacaaaggcagagtacacagacactttatgttaa 

tgttgcccccagggatacaaccgtcgtggtcagcccctcctccatcgtgg 

aggaaggtagtcctgtgaacatgacctgctctagcgatggccttccagc 

tccaaacatcctataqaqcaqqcqqctaaqtaatgggcgcctgcagtc 

tctttctgaggatccaattctcaccttaacttctgcaaaaatggaagattct 

ggtatttatgtgtgtgaagggattaaccaggctggaataagcagaaaag 

aagtagaattaattatccaagttgctccgaaagacatacagcttatagctt 

ttccttctgagagtgtcaaggaaggagacactgtcattatctcctgtacat 

gtggaaatgttccaaaaacttggataatcctgaagaaaaaagcagag 

acgggagacacagtgctaaagtccagagatggtgcatataccatcca 

caaggtccagttagaggatgcggg 


C28 


Phenol sulfotransferase 


D29807 


gctcccccagaccttgttggatcagaaggtcaaggtggtctacgtcgcc 

cgcaacgcaaaagatgtagctgtctcctattaccacttctaccgcatggc 

caaggtgcaccctgaccctgacacctgggacagcttcctggagaagtt 

catggctggggaagtgtcctatgggtcctggtatcagcatgtgcaggaat 

ggtgggagctgagtcacactcaccctgttctctacctcttctatgaggaca 

tgaaagagaaccccaaaagggagattcagaagatcctgaagtttgtg 

gggcgctccctgccagaggagactgtggatctcattgtccagcacacgt 

ctttcaaggagatgaagaacaactccatggctaactacaccaccttatct 

cctgacatcatggaccacagcatttctgccttcatgaggaaaggcatctc 

gggggactggaagaccaccttcactgtggcccagaatgagcgctttga 

tgc 
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TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 


ID# 


Gene Name 


Accession 
Number 


Target Sequence 










029 


GRP94 


U01153 


aatcccagacatcccctgatcaaagacatgctgcgacgagttaagga 

agatgaagatgacaaaacggtatcggatcttgctgtggttttgtttgagac 

agcaacgctgagatcaggctatctgctaccagacactaaagcatatgg 

agatcgaatagaaagaatgcttcgcctcagtttaaacattgaccctgatg 

caaaggtggaagaagaaccagaagaagaacccgaagagacaacc 

gaggacaccacagaagacacagagcaggacgatgaagaagaaat 

ggatgcaggaacagacgacgaagaacaagaaacagtaaagaaat 

ctacagctgaaaaagatgaattataaattatactctcaccatttggaacct 

gtgtggagagggaatgtgaaatttaagtcatttctttcgagagagacttgtt 

ttggatgctccccgcagcccccttctcccctgcactgtaaaatgttgggat 

tgtgggtcacagaaagaagtg 


'i ss-l 

J 030 


E-selectin 


L23087 


ttacacggttgctgtcactggatgaaataattgccaaggagtttagggga 

aacaacttggtcaaagtattctatcaccaacatgcaaaaaaatattttaa 

atgcccacaggcgagtacatggggaaatcctgcttaatactttgtgcaa 

ggattgctaaacacagtcctaatcccttttacccctgtgggattcagtgcat 

tttaaagtgttcttagagattttaaagtgttcttttatttgcattggctaaagtac 

aattttccctaattcttaattcagtgtaagtgtttagagactttaaaatatatg 

catgttagagctatgatagggtaaaagttacttatcagggatctttgtttatg 

aagggactctaatgttatatctgtagtaaattcattttaaaaggggcaaat 

gctgtccccagtattacgtgaatcagtgtaaagttgtgaatgtttttactata 

gttgcttttaaaaacatgaatagtggggcacctgggtg 


C31 


gastric lipase 


Y13899 


tgcactatcatcagagcatgcctccctactacaacctgacagacatgca 

tgtgccaatcgcagtgtggaacggtggcaacgacttgctggccgaccct 

cacgatgttgaccttttgctttccaagctccccaatctcatttaccacagga 

agattcctccttacaatcacttggactttatctgggccatggatgcccctca 

agcggtttacaatgaaattgtttccatgatgggaacagataataagtagtt 

ctagatttaaggaattattcttttattgttccaaaatacgttcttctctcacacg 

tggttttctatcatgtttgagacacggtgattgttcccatggttttgatttcaga 

aatgtgttagcatcaacaatctttccattggtaatttttgaatttaaaatgattt 

ttaaatttggggcatctgggtggctcagtcggctaagtcgtctgccttcgg 

cttaagtcatgatctcggggtcctaggatgga 
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TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 


ID# 


Gene Name 


Accession 
Number 


Target Sequence 










C32 


HSP27 


U19368 


ggaccctttccgcgactggtacccggcccacagccgcctcttcgacca 

ggccttcgggctgccccggctgccggaggagtgggcgcagtggttcgg 

ccacagcggctggccgggctacgtgcgcccgatcccccccgcggtcg 

agggccccgccgcggccgccgcggccgccgcgcccgcctacagcc 

gcgcgctcagccggcagctcagcagcggcgtgtcggagatccggca 

gacggccgaccgctggcgcgtgtccctggacgtcaaccacttcgcccc 

cgaggagctgacggtcaagacgaaggacggcgtggtggagataact 

ggcaagcacgaagagaggcaggatgagcatggctacatctcccgcc 

gcctcactcccaaatacaccctgccccctggtgtggatcctaccctggtc 

tcctcctccctgtcccctgagggcactctcacggtggaggctcccatgcc 

caagccagccacccagtcggcagaaatca 


13. . 

%D . ■/■: 

. " - .. 

n 033 

SIS- 


IL-10 


U33843 


cgggtccctgctggaggactttaagagttacctgggttgccaagccctgt 

cggagatgatccagttttacttggaggaggtgatgccccgggctgagaa 

ccacgacccagacatcaagaaccacgtgaactccctgggagagaag 

ctcaagaccctcaggctgagactgaggctgcgacgctgtcaccgatttc 

ttccctgtgagaataagagcaaggcggtggagcaggtgaagagcgc 

atttagtaagctccaggagaaaggtgtctacaaagccatgagtgagttt 

gacatcttcatcaactacatagaaacctacatgacaatgaggatgaaa 

atctgaaacgtgctggagaacaaaacacccaggatggcaactcttctc 

gactctaggacatgaattggagatctgcaaaataccatcccgagatgta 

ggagagccgaccaactgcttggagaaccccgtcatacc 


C34 


caveolin-1 


U47060 


tccgaggggcacctctacaccgttcccatccgggagcagggcaacat 

ctacaagcccaacaacaaggccatggcggaggagatgagcgagaa 

gcaggtgtacgacgcgcacaccaaggaaatcgacctggtcaaccgc 

gaccccaagcatctcaacgacgacgtggtcaagattgattttgaagatg 

tgattgcagaaccagaaggaacacacagttttgatggcatctggaagg 

ccagcttcaccaccttcactgtgacaaaatactggttttaccgcttgctgtc 

tgccctctttggcatcccaatggcactcatatggggcatttactttgccattc 

tttctttcctgcacatctgggcagttgtgccgtgcattaagagtttcctgattg 

dy C4 UUay lyOd lociy OOy LCJ LOla iiOOdlOl^ 

cccgttctttgaggctgttggcaa 


C35 


H-ras, p21 


U62092 


accatccagctcatccagaaccacttcgtggatgagtacgaccccacc 

atcgaggactcctatcggaagcaagtggtcattgacggggagacgtgc 

ctgctggacatcctggacacagcgggccaggaggagtacagcgccat 

gcgggaccagtacatgcgcacgggggagggctttctctgtgtatttgcc 

a 
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TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 


ID# 


Gene Name 


Accession 
Number 


Target Sequence 










036 


rab2 


M35521 


agacaagaggtttcagccagtgcatgacctgactatcggtgtagagtttg 

gtgctcgaatgataactattgatgggaaacagataaaacttcagatatg 

ggatacggcagggcaagagtcctttcgttccatcacaaggtcatattac 

aaaaatacaacaaqqqctttactaqtqtatqatattacaaggagagata 

cattcaaccacttgacaacctggttagaagatgcccgccagcattccaa 

ttccaacatggtcattatgcttattggaaataaaagtgatttagaatcaag 

aagagaagtaaaaaaagaagaaggtgaagcttttgcacgagaacat 

ggacttatcttcatggaaacttctgctaagactgcttccaatgtagaagag 

gcatttattaatacagcaaaagaaatttatgagaaaatccaagaagga 

gtctttgacattaataatgaggcaaacggcattaaaattggccctcagca 

cgctgctactaatgccacacac 


:!m» 

a 037 


rab5 


M35520 


aagcctagtgcttcgttttgtgaagggccaatttcatgaatttcaagagag 

taccataggggctgcttttctaacccaaactgtgtgtcttgatgatacaac 

agtaaagtttgaaatatgggatacagctggtcaagaacgataccatag 

cttaacaccaatatactacaaaaaaqcacaaqcaqccataqttgtatat 

gatatcacaaatgaggagtcctttgccagagccaaaaactgggttaaa 

gaacttcagaggcaagccagtcctaacattgtaatagctttatcaggaa 

acaaggctgatcttgcaaataaaagagctgtcgatttccaggaagcac 

agtcctatgcagatgacaacagtttattattcatggagacatcagctaaa 

acatcgatgaacgtaaatgaaatattcatggcaatagctaaaaagttgc 

caaagaacgaaccacagaatccaggagcaaattctgccagaggaa 

gaggagtagaccttactgaacccacgcagccaa 


038 


rab7 


M35522 


ccccaacacattcaaaaccctcgatagctggagagatgagtttctcatc 

caggccagtccccgggatcctgaaaacttccctttcgttgtgttgggaaa 

caagattgacctcgaaaacagacaagtggccacaaagcgggcaca 

nnrrtnntnrtacaacaaaaacaacattccctacttcqaqaccaqtqc 

caaggaggccatcaatgtggagcaggcgttccagacgattgcaagga 

atgcacttaaacaggaaacagaggtggagctgtacaatgaattccctg 

aacccatcaaactggacaagaacgaccgggccaagacctcagcgg 

aaagctgcagttgctgaaggggcagtgagagcagagcacagagtcct 

tcacaaacaaagaacacacttaggccttccaacacgagcccccttcttc 

tcttccaaacaaaacataaagtcatctctcgaatccagctgccaaaaga 

ccctaccaaacacttcaccctgacacacaca 


039 


APO Oil 


M17177 


ctggttctgttgcttgtcctcctggtattgggatttgaggtccagggggccc 

atgagtcccagcaagatgaaaccaccagctccgccctgctcacccag 

atgcaggaatcactctacagttactggggcacagccagatcggctgcc 

gaggacctgtacaagaaggcatacccaactaccatggatgagaaaat 

cagggacatatacagcaaaagcacagcagctgtgagcacttacgca 

gggattttcactgacc 
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TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 


ID# 


Gene Name 


Accession 
Number 


Target Sequence 










C40 


endothelin-2 


X57038 


ctgtccgcctctgtccccctgttgcgcacgcaggcaagggccaggtggc 

cgctgccccggagcatccagcaccctcagcccgggcccgaggctccc 

acctgcggcctcggcgttgctcctgcagctcctggctcgacaaggagtg 

cgtctactlctgccacctggacatcatctgggtgaacactcccgggtgag 

ctcccgcggggacccaggcggggctgctagaggcggggcaggggg 

tggggaacctgtagctagcacagctctccctgggcctccagacggatc 

gctgagctgacatgaagagcggctgggtgttgtccctactcc 


0 C41 


FGFR2 


AF211257 


tgattgttcttctgccaccaaaatgccagtagtaaacaaacccatcgata 

ggaaagtattttgttttgctgtgcagctctgtcattgggcccatggagcgcg 

gaactggacttcccaagacaaatggtaccagcgttctcttaaaaagatg 

ccttaatccattcctcgagggtggaccttagttgagatgatagcagactgt 

actcccctccggcagctggccttctgccctgagttgcacgttaatcagatt 

agcctgtattctcttcagtggattttgataatggcttccagattcattggcgtt 

agggaagccttttagaatcttcacgtgtcatcgtcgaaattgaaacactg 

agttgttctgctgatggttttggagatacttccatctttttaagggtttgcttctg 

tctaattctggcaggacctcaccaaaagatcgggcctcgtaccaacgtc 

agacacgatgtcgccgtgttgtgcgttctgtattta 


3 C42" 


leptin 


AB020986 


gccttaccctcagggaccttgGattccagatggtaaaaatgccacacac 

cagtatgcaaaggctggcctcgcaccatggcaactgagcagctgaac 

cagcgcactcctcagcaggcggaaatgctgaactgagaatgtcagtg 

ctcaggggcccacaggctaaccctgctcccacttcgtagcatttttgctttt 

cagggcacggcagcatttattactgtgtagccacatccctctgaagcag 

cagcatagctgacaatttaaaaataagaactaagaacatacctaagac 

cataacggcagacaagtagcagggccgagactagagttcaggacct 

ctgactcccagagtgtcccgggagccaggtaatgctccctggaggtgc 

aaatagggttgggcaggggagaccagaagtgcttacagggagagag 

gacttggaggtgattttgcaggaggtgagggatgtgaattgcctgaatgg 

cggaggctgttttgttcatgc 


C43 


prostaglandin D synthase 


AB026988 


aggtgtccctgcagcccaacttccaacaggataagttcctggggcgctg 

gttcacctcgggcctcgcctccaactcgagctggttccgggagaagaa 

gaacgtgctgtccatgtgtatgtcagtggtggccccgaccgcagacgg 

aggcctcaacctcacctccaccttcctcaggaaagaccagtgtgagac 

tcgaaccctgctcctacggccggcgggaaccccgggctgctacagcta 

cacgagtccccactggggcagtacccacgacgtgtgggtggtagcca 

ccaactacgaggagtacgcgcttctctacaccgcaggcagcaaaggc 

ctcggccaggacttccacatggccactctctacagccgcacccagacc 

ccaaaggccgagataaaggagaaattcagcacctttgccaagaccc 

agggcttcacagaggatgccattgtcttcctgccacagactgataaatg 

catggaggagaacaagtaggtgaccgccgccc 
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TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 



ID# 


Gene Name 


Accession 
Number 


Target Sequence 










044 


paraoxonase2 (P0N2) 


L48515 


caggactccacagcttttccccagataagcctggagggatattaatgat 

ggatctaaaaaaggaaaacccgagggcactggaattaagaatcagc 

cqtqqqttcaatttggcttcgttcaatccacatggtatcagcaccttcatag 

acagcgacgacacagtttatctctttgttgtaaaccatccagaattcaag 

aatacagtggaaatttttaaatttgaagaagaagaaaattctcttctgcat 

ctaaaaacaatcaaacatgaacttcttccaagtgtgaatgatatcatagc 

tgttggaccagcacatttctatgccaccaatgaccactatttctctgatcctt 

tcttaaagtatttggaaacatacttgaacttacactgggcaaatgttgttta 

ctacagtccagatgaagttaaagtggtagcagaagggtttgatgcagc 

aaatgggatcaatatttcacc 


fi C45 


beta-glucuronidase 


AF019759 


cgccgtatgtggacgtcatctgtgtcaacagttactactcttggtatcacg 

actatgggcacatggaggtgattcagctgcagctggccaccgagtttga 

gaactggtataggacctaccagaaaccaataatccagagcgagtacg 

qqqcaqaqacaattgcaggcttccaccaggatccacctctgatgtlcag 

tgaggagtaccagaaaggtctgctcgagcagtatcacttggtgctggat 

cagaaacgcaaagaatatgtggttggagagctcatctggaattttgctg 

attttatgactgaccagtcaccacagagagcagtagggaacagaaag 

ggcatcttcactcgccagagacaacccaaagcggcggccttccttttgc 

gagagaggtactggaaacttgccaatgaaaccgggcaccaccggtc 

cgcggccaagtcccagtgtttggaaaacagcccgttcgccctctgaag 

cctctgtct 


- 5 

III ■ 

C46 


caveolin-2 


AF039223 


ctccaaataaacttcqaqqacqtqatcqcggacgccgtgtctacgcact 

cctttgacaaagtgtggatttgcagccatgccctgtttgaggtcagcaagt 

acgtgatctacaagttcctgacgttgctcctggcgatgcccatggccttcg 

cggcaggggttctcttcgccaccctcagctgcctgcacatctggattata 

atgcctttcgtgaagacctgcctcatggtcctgccttcggtgcagaccata 

tggaagagtgtaacagatgctgtcattgccccgttgtgttcaagtgtagg 

acgcagcttctcttGtgtcagcttgcaagtgagtcacgactgagcacttgg 

acccca 


C47 


matrix metalloproteinase- 
14 


AF032025 


ttcttcaaaggagacaagcactgggtgtttgatgaagcttctctggaacct 

ggctaccccaagcacatcaaggagctgggccgaggactgcctactga 

caaaatcgatgctgctctcttctggatgcccaatggaaagacctacttctt 

ccggggaaacaagtattaccgtttcaacgaggaactcagggcagtgg 

acagcgagtaccccaaaaacatcaaggtctgggaaggaatccctga 

gtctcccagagggtcattcatgggcagtgatgaagtcttcacttacttcta 

caaggggaacaaatactggaaattcaacaacGagaagctgaaggta 

gagccaggcta 
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TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 


ID# 


Gene Name 


Accession 
Number 


Target Sequence 










048 


matrix metalloproteinase- 
9 


AB006421 


gattctccaagggcaagggacgccgggtgcagggccccttcttatcac 

cgagcacgtggcctgcgctgccccgcaagctggactccgcctttgagg 

acgggctcaccaagaagactttcttcttctctgggcgccaagtgtgggtg 

tacacaggcacgtcggtggtaggcccgaggcgtctggacaagctggg 

cctgggcccggaggttacccaagtcaccggcgccctcccgcaagcgg 

ggggtaaggtgctgctgttcagcaggcagcgcttctggagtttcgacgtg 

aagacgcagaccgtggatcccaggagcgccggctcggtggaacag 

atgtaccccggggtgcccttgaacacgcatgacatcttccagtaccaag 

agaaagcctacttctgccaggaccgcttctactggcgtgtgaattctcgg 

aatgaggtgaaccaggtggacgaagtgggctacgtga 


h C49 


IL-8 


U 10308 


gtggcccacattgtgaaaactcagaaatcattgtaaagcttttcaatgga 

aatgaggtgtgcctggaccccaaggaaaaatgggtacaaaaggttgt 

acaaatatttctaaaqaaaqctqaqaaacaaqatccgtgaaacaaca 

aacacattctctgtggtttccaagaattcctcaggaaagatgccaatgag 

acttcaaaaaaatctatttcagtacttcatgtcccgtgtagacctggtgtag 

gattgccagataaaaatacagtatgcccagttagatttgaatattaagta 

aaacaatgaatagtttttttctaaagtctcatatatgttgccctattcaatgtct 

aggcacacttacattaaacatattattcattgtttgctgtaaattcaaatgta 

gctggaaatcctggatatattttgttgttgttacatctttccacctcacctaca 

ggccaggatgcatgagtcccttttcaaccttgccttggtc 


C50 


keratinocyte growth 
factor 


U80800 


caatgacatgactccagagcaaatggctacaaatgtgaactgtlccag 

ccctgagcgacatacaagaagttatgattacatggaaggaggggatat 

aagagtgagaagactcttctgtcgaacacagtggtatctgaggattgat 

aaacgaggcaaagtcaaagggacccaagagatgaagaacagttac 

aatatcatggaaatcaggacagtggcagttggaatagtggcaatcaaa 

ggggtggaaagtgaatattatcttgcaatgaataaggaaggaaagctct 

atgcaaagaaagaatgcaatgaagattgcaacttcaaagaattaattct 

ggaaaaccattacaacacatatgcatcagctaaatggacacacagcg 

gaggagaaatgtttgttgctttaaatcaaaagggggttcctgtaaggggg 

aaaaaaacgaagaaagaacaaaaaacagcccactttcttcctatggc 

aa 
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TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 


ID# 


Gene Name 


Accession 
Number 


Target Sequence 










051 


decorin 


U83141 


gattgaaaatggagccttccagggaatgaagaagctctcctatatccgc 

attgctgataccaatataactaccatccctcaaggtcttcctccttcccttac 

tgaattacatcttgaaggcaacaaaatcaccaaggttgatgcatctagc 

ctgaaaggactgaataatttggctaagttgggactgagtttlaacagcat 

ctccgctgttgacaatggcactctagccaacactcctcatctgagggag 

cttcacttggacaacaataagctcatcagagtacccggtgggctggcg 

gagcataagtacatccaggttgtctaccttcataacaacaatatatctgc 

agtcggatctaatgacttctgcccacctggatacaacaccaaaaaggct 

tcttattcaggtgtgagccttttcagcaacccagtgcagtactgggagatc 

cagccatccaccttccggtgtgtctacgtgcgctctgccatccagcttgga 

aattat 


"k;^ ■ ■ 

ti 052 


glucose-6-phosphatase 


U91844 


ctggggatctcagctgcaggattttctacctgtcccatccttacaagaaaa 

gggaaaggagcagtggcatttgatagagaagaagaatggattaagg 

aaagacttcttcgtatcctgcatatcatgcaaattcatgttacacaaaatct 

aaatcgctttgattatatttgaatttttaggtaaggaactctcaatagtgggg 

gaccaacttaaagcataactaataggtagttaatggggtaattctgcttct 

tctatgtttctactatgtattcagtgacctagatttgtgctgggtcagagcatt 

cagatatagtcagcttctctatcacactacatcttcctccttgtcagcctag 

ctcagctttccctagaactttccactgctctacatcgtgctgacacagaga 

tgcctaaaggcagctctagggtagtgctttlgtatggtttagtcaagctctg 

aaatcttgggcaaaaaggtgaggagagggcaaggagaggaaagg 

at 


O 

C53 


TGFB1 


L34956 


gacccttcctgctcctcatggccaccccactggagagggcccagcacc 

tgcacagctcccggcagcgccgggccctggacaccaactactgcttca 

gctccacggagaagaactgctgcgtccggcagctctacattgacttccg 

caaggatctgggctggaagtggatccatgagcccaagggttaccacg 

ctaacttctgcctggggccctgcccctacatttggagcctggacacgca 

gtacagcaaggtcctggccctgtacaaccagcacaacccgggcgcgt 

cggcggcgccgtgctgcgtgccgcaggcgctggagccactgcccatc 

gtgtactacgtgggccgcaagcccaaggtggagcagctgtcgaacat 

gatcgtgcgctcctgcaagtgcagctgaggccccgccccgtccggcag 

gccccgcccaccggcaggnccggccccgcccccgcccgctgcgcc 

gggctgtatttaag 



83 



TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 


ID# 


Gene Name 


Accession 
Number 


Target Sequence 










054 


ZAP36/annexin IV 


D38223 


gacacgtccttcatgttccagagggtgctggtgtcgctgtcggccggtgg 

cagggatgaaggaaattttctggacgatgctctcatgagacaggatgct 

caggacctgtatgaggctggagagaagaaatggggaacagatgagg 

tgaaatttctgactgtlctctgctcccggaaccgaaatcacctgttgcatgt 

gtttgatgaatacaaaaggatatcacagaaggatattgagcagggtatt 

aaatctgaaacatccggtagctttgaagatgctctgctggccatagtaaa 

gtgcatgaggaacaaatctgcatactttgctgaaaggctttataaatctat 

gaagggcttgggaacagatgataacaccctcatcagggttatggtgtct 

cgagcggagatcgatatgatggacatccgggagagcttcaagaggctl 

tacggaaagtctctgtactccttcatcaagggtgacacatctgg 


j5 055 


N-ras 


U62093 


gttggagcaggtggtgttgggaaaagcgcactgacaatccagctaatc 

cagaaccactttgtagatgaatatgatcccaccatagaggattcttaccg 

aaaacaggtggttatagacggtgaaacctgtctgttggacatactggat 

acagctggtcaagaagagtacagtgccatgagagaccaatacatgag 

gacaggcgaaggcttcctctgtgtatttgc 


056 


K-ras 


U62094 


gtagttggagctggtggcgtaggcaagagtgccttgacgatacagcta 

attcagaatcactttgtggatgaatatgatcctacaatagaggattcctac 

aggaaacaagtagtaattgatggagaaacctgtctcttggatattctcga 

cacagcaggtcaagaggagtacagtgcaatgagggaccagtacatg 

aggactggggagggctttctttgtgtatttgcc 


C57 


p38 MARK 


AF003597 


ctggtgacccatcttatgggagcagatctgaacaacattgtgaaatgtca 

gaagcttacggatgaccatgttcagttccttatctaccaaattctccgagg 

tctcaagtatatacattcagctgacataattcacagggacctaaaaccta 

gcaatctagctgtgaatgaagactgtgagctgaagatcctggactttgg 

actggcccgacatacagatgatgaaatgacaggctatgtggctaccag 

gtggtacagggctcctgagataatgctgaactggatgcattacaaccag 

acagttgatatttggtcagtgggatgcataatggccgaactgttgactgg 

aagaacgttgtttcctggtacagaccatattgatcagttgaagctcatttta 

agactcgttggaaccccaggggctgatcttttgaagaaaatctcctcag 

agtctgcaagaaactacattcagtctttgacccagatgccgaagatgaa 

ctttgcaaa 
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TABLE 3 50-mer target sequence for canine arrays 



1 r\4l 


Gene Name 


GenBank 
Accession 
Number 


50-mer sequence 


C58 


Cytochrome P450 2D 


D17397 


ccggctcctcagcaggggcccgaggtacaat 
aaaccagtttggtggctcc 


C59 


Cytochrome P450 2B 


M92447 


*-» o /^t/^ o o o "f o o o r* o "^/^ o o o CI n /^/^t n 3 3 "hoo 
aaClCaaaidddOdlOdddctyOUiyaoclLUL' 

cctggtcaggtggtgagcc 


C60 


Cytochrome P450 2C41 


AF016248 


ccagtgaacatccaacctccattaaaggaaa 
gtctccagaatttctttgc 


C61 


Cytochrome P450 2C21 


AF049909 


tatctctgcctctctctgtgtgtgtgtctctcatgaa 
taaataaaatctt 


C62 


Cytochrome P450 3A 


X54915 


gtgacacagaatgagaaactcttaactctggg 
aaatgtacaagggatagt 
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TABLE 4 





Gene Name 


Accession 


ID# 


Number 




L/-cru X3-Z 


AB008451 






ABO 129 18 




P 


AF080514 




iVlClalluUiiUllClll 1 


D84397 




Miiltifiniff resistant Drotein-l 


AF045016 


n 1 


Tiim or necrosis fa.ctor-alr)ha 


S74068 






U50709 


V/1 / 


\^J_y4U llganu 


AF086711 


Clo 


i^uDiiin 


API 3 7068 


1 o 


/\iKaiine pnospndia^c 


AF149417 




tissue inniDiior oi Tneiaiiupiuiciiiaacs>-i 


AF077817 




T Tl-\ 1 1 IT "i-i n 

UDicjuiiin 


AB032025 


L/Z / 


VaSCUlar Cell dUncblUIl lllUlcv-zUlc i 


U32085 




V 1^ AiVi- 1 ) 




xIlCilUl bullUllallL)iCla&c 


D29807 




vJlvryH 


U01153 




TT in 

lU 


U33843 


Ciu 


Kabz 




C3 / 


Kab!) 






ivaD / 


M35522 




rijrrivZ 


AF21 1257 




X rostdgidiiuiii J-/ oyiiuidt>c 


AB026988 




raraoxonasez (rUiNZj 




PAS 


Pi pt a - ol 1 1 m iTAtii p 1 fi se 


AFO 19759 


C46 


Caveolin-2 


AF039223 


C49 


IL-8 


U10308 


C50 


Keratinocyte growth factor 


U80800 


C51 


Decorin 


U83141 


C52 


Glucose-6-phosphatase 


U91844 


C54 


ZAP36/annexin IV 


D38223 


C57 


p38 MAPK 


AF003597 
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TABLE 5 Canine Genes from Differential Display 



U 



Differential BLAST Accession 

Display Search Number 

DD9 Homo sapiens angiopoietin-like 3 

DD 1 3 ( 1 )Canis famillaris mitochondrion AF0282 1 3 

(2)Canis lupus cytochrome c oxidase subunit II 
DD 1 7 Homo sapiens cytochrome-c oxidase subunit VllaL AF 1 34406 
DD 1 8 Homo sapiens cytochrome-c oxidase subunit VllaL 
DD21 Homo sapiens histidine anmionia-lyase D83077 
DD22 Homo sapiens mRNA for TPRD 

(tetratricopeptide repeat domain from the Down 

syndrome region of chromosome 21) 



BLAST 
Score 

159 

874 

835 

76 

76 

172 

218 
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Table 6 


ID# 


Gene 
Name 


Left PGR 
primer 
sequence 


Right 
PGR 
primer 

sequence 


Target Sequence on canine array 


C64 


Gadd45 


AACTGA 
ACCAAA 
TTGCACT 
GAA 


CCATG 
TAGCG 
ACTTT 
CCCG 


CGCGTCTAGAAACTGAACCAAATTGCACTGAA 

GTTTTGAAATACCTTTGTAGTTACTCAAGCAGT 

TACTCCCCACACTGATGCAAGGATTACAGAAA 

CTGATGTCAAGGGGCTGAGTGAGTTCAACTAC 

AGATTCCGGGGGCCCGGAGCTAGATGACTTTG 

CAGATGGAAAGAGGTGAAAATGAAGAAGGAA 

GCTATGTTGAAACAAATACAAGTCAAAAGGAA 

CAAAAATTACAAAGAACCATGCAGGAAGAAG 

CTTGGCC 


C65 


Super- 
oxide 
dismu-tase 
Mn 


A APA AT 
CTGAAC 
GTCACC 
GA 


TCTCC 
CAGTT 
GATTA 
CATTC 
CAAA 


GCGCGAATTCAACAACCTGAACGTCACCGAGG 

AGAAGTATCTGGAGGCGCTGGAGAAGGGTGAC 

ATTACAGCTCAGATAGCTCTTCAGCCTGGGCTC 

AAGTTCAATGGAGGAGGTCATATCAATCATTC 

CATCTTCTGGACAAACCTGAGCCCTAAGGGTG 

GTGGAGAACCAAAAGGGGAATTGCTGGAAGC 

CATCAAACGTGATTTTGGTTCCTTCGACAAATT 

TAAGGAGAAGTTGACCACTATATCCGTCGGTG 

TCCAAGGCTCAGGTTGGGGTTGGCTTGGTTTCA 

ATAAGGAGCAGGGACGCTTGCAGATTGCTGCT 

TGTTTTAACCAGGATCCCCTGCAAGGAACAAC 

AGGTCTTATTCCACTACTGGGGATCGATGTGTG 

GGAGCATGCTTATTACCTTCAGTATAAAAATGT 

CAGACCGGATTATCTAAAAGCTATTTGGAATG 

TAATCAACTGGGAGAAAGCTTGGCC 


C66 


UV 
Excision 
repair 
protein 
RAD23 
(XP-C) 


GAAAGT 
CAGGCT 
GTGGTTG 
A 


TGGCA 
GCCAA 
ATTCT 
CATTC 


CGCGGGATCCGAAAGTCAGGCTGTGGTTGACA 

CCCCTCCCGCAGTCAGCACTGGGGCTCCTCCAT 

CTTCGGTGGCAGCTGCTGCAGCAACTACAACA 

GCGTCAACAACCACAGCGAGTCCTGGAGGACA 

TCCCCTTGAATTTTTACGGAATCAGCCTCAATT 

TCAACAGATGAGACAAATTATTCAACAGAATC 

CTTCCCTGCTCCCAGCATTGCTACAACAGATAG 

GTCGAGAAAATCCTCAATTACTGCAGCAAATT 

AGCCAGCACCAGGAGCATTTTATTCAGATGTT 

AAATGAACCAGTTCAAGAAGCTGGTGGTCAAG 

GAGGAGGGGGTGGAGGTGGCAGTGGAGGAAT 

TGCAGAAGCCGGAAGTGGTCATATGAACTACA 

TTCAAGTAACACCTCAGGAAAAAGAAGCTATA 

GAAAGGTTAAAGGCACTAGGATTTCCTGAAGG 

ACTTGTGATACAAGCGTATATTGCTTGTGAGA 

AGAATGAGAATTTGGCTGCCAAAGCTTGGCC 
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C67 


Proliferati 
ng cell 
nuclear 
antigen 
gene 


GATAAC 

VJ V^VJ VJ-TV 1 

ACCTTGG 
C 


AGTGT 
CCCAT 
ATCCG 
CAATT 
TT 


GCGCGGATCCGATAACGCGGATACCTTGGCGC 

TGGTATTTGAAGCACCAAGAACAGGAGTACAG 

CTGTGTAGTAAAGATGCCTTCTGGTGAATTTGC 

ACGTATATGCCGAGATCTCAGCCATATTGGAG 

ATGCTGTTGTAATTTCCTGTGCAAAAGACGGA 

GTGAAATTTTCTGCGAGTGGAGAACTTGGAAA 

TGGAAACATTAAATTGTCACGGACAAGTAATG 

TCGATAAAGAGGAGGAAGCTGTTACCATAGAG 

ATGAATGAACCAGTTCAACTAACTTTTGCACTG 

AGGTACCTGAACTTCTTTACAAAAGCCACTCC 

ACTCTCTTCAACGGTGACACTCAGTATGTCTGC 

AGATGTACCCCTTGTTGTAGAGTATAAAATTGC 

GGATATGGGACACTAAGCTTGGCC 


C68 


Glucose- 
regulated 
protein 94 


CTGTGGT 
GTCTCTG 
CGCCT 


TTTCA 
GCTGT 
AGATT 
CCTTT 
GCTG 


CGCGGGATCCCTGTGGTGTCTCAGCGCCTGAC 

AGAGTCTCCGTGTGCTCTGGTGGCCAGCCAGT 

ATGGATGGTCTGGCAACATGGAGAGAATCATG 

AAAGCTCAAGCATACCAGACGGGCAAAGACAT 

CTCTACAAATTACTATGCCAGCCAAAAGAAAA 

CATTTGAAATTAATCCCAGACATCCCCTGATCA 

AAGACATGCTTCGACGAGTTAAGGAAGATGAG 

GATGACAAAACGGTATCGGATCTTGCTGTGGT 

TTTGTTTGAGACAGCAACGCTGAGATCAGGCT 

ATCTGCTACCAGACACTAAAGCATATGGAGAT 

CATTGACCCTGATGCAAAGGTGGAAGAAGAAC 

CAGAAGAAGAACCCGAAGAGACAACCGAGGA 

CACCACAGAAGACACAGAGCAGGACGATGAA 

GAAGAAATGGATGCAGGAACAGACGACGAAG 

AACAAGAAACAGCAAAGGAATCTACAGCTGA 

AAAAGCTTGGCC 
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C69 



Gluta- 
thione S- 
trans- 
ferase 
alpha 
subunit 



CAGAGA 
AGCCCA 
AGCTCC 
AC 



ACCAG 
ATGAA 
TGTCA 
GCCCG 



CGCGGGATCCCAGAGAAGCCCAAGCTCCACTA 

CTTCAATGGACGAGGCAGAATGGAGTCCATCC 

GGTGGCTCCTGGCTTCAGCTGGAGTAGAGTTT 

GAAGAGAAATTTATAAATGCTCCAGAAGACTT 

GGATAAATTAAAAAATGATGGAAGTCTGATGT 

TCCAGCAAGTGCCAATGGTGGAAATTGATGGA 

ATGAAGCTGGTACAGACCAGAGCCATTCTCAA 

CTACATTGCCACCAAATACAACCTCTATGGGA 

AAGACATAAAGGAGAGAGCTCTGATAGATATG 

TACACAGAAGGTATAGTAGATTTGAATGAAAT 

GATCATGGTTTTGCCTCTATGCCCACCTGATCA 

AAAAGATGCCAAGATTACTCTGATCAGAGAGA 

GAACAACAGATCGTTATCTCCCCGTGTTTGAA 

AAAGTGTTAAAGAGCCATGGACAAGACTACCT 

TGTTGGCAACAAGCTGAGCCGGGCTGACATTC 

ATCTGGTCTCGAGGGCC 



C70 



BR- 
cadherin 



GTCCGTG 
GCAGAG 
TCCCTCA 
GCTCTAT 



CACCG 
TGATG 
CCACA 
TAGCT 
ATCTT 
CG 



GTCCGTGGCAGAGTCCCTCAGCTCTATAGACTC 

TCTCACCACAGAGGCTGACCAGGACTACGACT 

ATCTGACAGACTGGGAACCCCGCTTTAAAGTC 

TTGGCAGACATGTTTGGGGAAGAAGAGAGTTA 

TAACCCTGATAAAGTCACTTAGGGCAGAAGCC 

AAGGATAAAACACAACCAAAAGGAGAAATTT 

AAAAGAAACACAAATAGAAATCTCTCTCTCTC 

ACACACACACACATGCATACATGCACGTGCAC 

ACACAGACACACAGACACACACACCAGGCTTT 

GTAGGACACAATCATTTGATGATCTGGTTTCTA 

GCAAGTTGCTGTAGTTATCATATTGTCAAGTTT 

TGTTTTACTCTGCCAACACAAGATAAATCCTAT 

TACATGTACTTGCTTGGTTTTGTTTTGTTCTTTT 

GGATACACACTGAGACAAGCTCAGGCCTATTA 

AATACAATTTACTGACATGACAACATAGAACG 

AAGATAGCTATTGGCATCACGGTG 
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C71 


N- 

cadherin 


GGAGCC 
TGATGCC 
ATCAAG 
CCTG 


GGTTT 
GCAGC 
CTATG 
CCAAA 
GCC 


GGAGCCTGATGCCATCAAGCCTGTAGGAATCC 

GACGATTGGATGAGAGACCCATCCACGCCGAA 

CCCCAGTACCCGGNCCGATCTGCAGCCCCGCA 

CCCTGGGGACATCGGGGACTTCATTAATGAGG 

GCCTTAAAGCTGCTGACAATGATCCCACAGCT 

CCACCATATGACTCCCTCTTAGTCTTTGACTAC 

GAAGGCAGTGGCTCTACCGCTGGGTCTTTGAG 

CTCCCTTAATTCTTCAAGTAGTGGTGGCGAGCA 

GGACTATGACTACCTGAACGACTGGGGGCCAC 

GGTTCAAGAAACTTGCTGACATGTATGGTGGA 

GGTGATGACTGAACTTCAGGGTGAACTTGGTC 

TTTTGGACAAGTACAAACAATTTCAACTGATAT 

TCCCAAAAAGCATTCAGAAGCTAGGCTTTAAC 

TTTGTAGTCTACTAGCACAGTGCTTGCTGGAGG 

CTTTGGCATAGGCTGCAAACC 


C72 


MekS 


TCATGG 
ATGGGG 

GGATG 


GGGTG 

GCCCA 

TCAAT 

TCTTC 

AGGT 


GGGTGGCCCATCAATTCTTCAGGTGCTGGTCTT 

TCTTTCGGTTGTTTTCGCATGCACTGAGTGATG 

AAATGTACAAATGGCTCGGAGAACTCTCCAAC 

CGGAAGGACGGGCGAATCCTCATCAACAATGC 

ACTGCAGAAGCTGGAGAGGCTCCATGAAAGAG 

ATTCCTAAACTCCGGACATCAGAATGGATTCC 

ATACTGCTCCCCTGAAATTCTTTCAGGCGCCAT 

ATAAGCATTTGTTCCAACATACGTCTTGGCTAT 

AGAATTCACCAGCTGAGTGCTAACTCCAAAAT 

CGCACAGCTTGACCTGTCCTCTTGTGTTTACTA 

GCGTATTGGAGGGCTTCACATCTCTATGTAAA 

ATCTTTAAACTCCACAAGTAGGTAAGGCCTTTA 

ACAACTGCTATTGCAATTCTTCCAAGGACATGC 

TCTGGAATTTTTCTATATACATCCAAAGATCCC 

CCATCCATGA 
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C73 


Glucose 
transpor- 
ter 


GCAGCA 
GCCTGTG 
TATGCCA 
CC 


AAGCC 

GGAA 

GCGAT 

r^TT* AT 

CGAA 


AAGCCGGAAGCGATCTCATCGAAGGTCCGGCC 

TTTGGTCTCAGGAACTTTGAAGTAGGTGAAGA 

TGAAGAACAGAACCAGGAGCACGGTGAAGAT 

GATGAAGACGTACGGACCACACAGTTGCTCTA 

CATACTGGAAGCACATGCCCACAATGAAATTT 

GAGGTCCAGTTGGAGAAGCCAGCAACAGCAAT 

GGCAGCTGGGCGAGGACCCTGGCTGAGGAGTT 

CAGCCACAATGAACCATGGGATGGGGCCAGGG 

CCCACTTCAAAGAAGGCCACAAAGCCAAAGAT 

GGCCACGATGCTGAGATACGACATCCAGGGCA 

GTTGTTCCAGCAGCGCCAGCGCGATGGTCATG 

AGCACGGCACAGCCCGCCATGCCAGCCAGGCC 

TATGAGGTGCAGGGTCCGCCGGCCGGCGCGTT 

CCACCACGAACAGCGACACCACGGTGAAGGCC 

GTGTTCACGATGCCGGAGCCGATGGTGGCATA 

CACAGGCTGCTGC 


C74 


SHB (Src 
homology 


CGCCGA 
TGAGTA 
CGACCA 
GCCTT 


GCTCA 
GCCCC 
TTTGA 
TGGGT 
AGC 


CGCCGATGAGTACGACCAGCCTTGGGAGTGGA 

ACCGGGTCACCATCCCAGCTCTGGCAGCCCAG 

TTTAATGGCAACGAGAAACGGCAATCATCCCC 

CTCTCCTTCCCGGGACCGGCGGCGCCAGCTTCG 

AGCTCCTGGAGGGGGCTTCAAGCCCATTAAGC 

ATGGGAGCCCTGAGTTCTGTGGGATCTTGGGA 

GAAAGAGTGGATCCTGCTGTCCCGCTGGAAAA 

GCAAATCTGGTATCACGGAGCCATCAGCAGAG 

GAGATGCTGAGAACCTTCTGCGGCTCTGCAAG 

GAGTGCAGCTACCTTGTCCGGAACAGCCAGAC 

AAGCAAGCACGACTATTCCCTCTCTTTGAAGA 

GCAACCAGGGCTTTATGCACATGAAACTGGCC 

AAAACCAAAGAGAAGTATGTTCTGGGTCAGAA 

CAGCCCCCCGTTCGACAGTGTCCCAGAAGTCA 

TCCACTACTATACCACCAGAAAGCTACCCATC 

AAAGGGGCTGAGC 
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Ear-3 (v- 




erbA 




related) 




or 


C75 


Apolipopr 




otein AI 




regulatory 




protein 




(ARP-l) 



TGCAGA 
TCACCG 
ACCAGG 
TGTCC 



CATAT 
CGCGG 
ATGAG 
AGTTT 
CGATG 
G 



TGCAGATCACCCGACCAGGTGTCCCTGCTTCGC 

CTCACCTGGAGCGAGCTGTTTGTGCTGAATGC 

AGCACAGTGCTCCATGCCCCTCCACGTCGCCC 

CGCTCCTGGCCGCCGCAGGCCTACACGCCTCA 

CCCATGTCCGCCGACCGAGTGGTCGCCTTTATG 

GACCACATACGGATCTTCCAAGAGCAAGTGGA 

GAAGCTCAAAGCGCTGCACGTCGACTCCGCCG 

AGTACAGCTGTCTCAAGGCCATAGTCCTGTTCA 

CCTCAGATGCCTGTGGTCTCTCTGATGTAGCCC 

ATGTGGAAAGCTTGCAGGAAAAGTCCCAGTGT 

GCTTTGGAAGAATACGTTAGGAGCCAGTACCC 

CAACCAACCAACACGATTCGGAAAGCTTTTAC 

TTCGCCTCCCTTCCCTCCGCACGGTCTCCTCCT 

CAGTCATAGAGCAATTGTTTTTCGTCCGTTTGG 

TAGGTAAAACCCCCATCGAAACTCTCATCCGC 

GATATG 
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Table 7 


Sequence 


GACTGAGACCATTTATTCNAGACACGCAGCTGACCAAGGAGTGAGGGAGGGAC 
CAGGTGTGCAAGCTAATAAATAGAGGAGGGGGAGAC 1 1 CCTGGAGCTGTAGCC 
ATTCAGTCTTCATTCTTCTCAGGCATGAAGGCATCTCTTTTCTGACCAAAGCTT 


AAGCTTTGGTCAGCAATTATATTAGTTTGCATTTTAGTGACAGGTGTAAGAGAAA 
GGCCCCTTCTTCCCTTACTGGGACAAATCTAGAAATCTTACACAGATGTGCAAAT 
AAAGCTCGCGTGGTGI 10 


GCAAAGTTACAAATTTATTGGTCTGGAAATAAATACAAATATCTGATTAAGAAACT 
TCTCTGGAAAGACTTGTACACAACAGTTTTCCTGTCTCGATTCAGCCACTCCTGC 
CCTGACCAAAGCI 1 


GAGCAGCAGTGAGCAAAACCCACGAAGTTGTTTTAAGGTTACAGCTATGAATAA 
ACATTGTCCAAACAATGAAGATTTAGGGCTGAAGAACGAGCGTATGTCTACAGT 
CGAAGCI 1 


CAGGTGCAAGAGGTTTGTTTGGGAGGTAATCCTAGAAACCACAGAAGGGGGTG 
GGGATAGGAGGGATGGCAGGAAAACCAGTAAGAACTGTGTTATTGAGAAGGTT 
ATCACTGTGGACAACTGGCACAGAATACACTTCAGAGCTGTCGCCCTGAGGGA 
CAATGACGCCAAGGTCTTTTTCTCTAAGTCCTGTTTCTTATAGGCCGAGGGTGG 
CTCCTGGGAGGAGTAACTGCCAACAGTCGAAGCTT 


AAGCTTGATTGCCCATACCTGAGCCATTGATATATTTGAAAATTATGGCACAAAT 
GGAAGAGAACCACATTTGAAAAGCTTCCAGCCTTTCAACAGAAGATAACTCTTCT 
TGTTTTGCAGATTGAGCAGATAATTTCTTTTGAAGGTGATAGTTTCCTAAATTGGA 
TAAAACCGTGGCTGCCATTATATTCACAGAAAATAAAATGAAAACTTCAGTTAATT 
GTGGAI 1 IG 




Accession 
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Genbank Gene Name 
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No significant match 


Homo Sapien N-myc 
downstream regulated 
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AAGCTTCTCAACGTATTCAAGAGAAAACTTCTAAATTGCCAGATATGTTAAAAGA 
CCATTATCCATGTGTGTCTTCACTGGAGGAGTTAACAGAGTTGGGAGGTGAAAC 
TGATGTrTTTGTATGCCGTCCTAACACAGCCCTATGCCCGATGTACTCAGAGACT 
GGAACAGCACAAGAGAAATAAAGCAACAATCAGTAATGGG 


AAGCTTTGGTCAGGCAGGAATAGGAATGAGTAATTTGGGCTTTGAAATCTCTCC 

CAGAAGACAAACTACTTCGATGGGAAAAAGCTTTGACATTTTGTGTTTTATTTGT 

AGAGGGGGTTATTGGATACAGAGGAGCCTGGTCTCATACATTTTCATCTTCAGT 

CTGAAAAGATCTGTAATTCTGTAGACCCTGAAGCGGGGGAACTTTTCTTTCTGC 

CATCTCCCTTTGCTTTCATATGAACACCTCTTCTGTACCAATCATTTGGAAAAGAA 

GTGAGCATATCTCTTGTTTTAAAAGTTTTGCTTGNCTGGTTAGCATTCCTTTTGAG 

CTCAACATATATGGAACAATAAATGTCATTTAATGCTGNGNGCTATTTTGAATTCC 

TCATCAGGTTTTAGAAGTGGGGTCAAGAACACTTAAAAGCTCATTGGACTTTGAA 

ATTATNCCAGCCGCCNTTGACCATTATCTGGCCCANCAAAGCAGGTTAAATTAT 

GGCNCCNGCAAATTTGCTTTTTTTTTTAATAGNNGGANGNNTACNTTTCAGNTTA 

ATAAATGTTTTCCGATGGTTTGC 


GGTCAAAGTGTATAGTTTTGACTTACCCCTCCCAGATCCTGAATGTCCTTTTGGA 

GTTTTTCAGATACGGTGACAGAAGGTAAGTCAATGTAAAATATTTTTCCCCAGAG 

TGGCTTATATTTGTATTTTTCTGGTTTGTTATCAGTTTTCATAGATTTCATAGATCT 

GTTTTTTTCATTTTTGACTTGGATTCCACCTGTTGTTTAAAAAAAGTAGAATCAGA 

TCATGATTTATGTGGACAGAAAATTTCTCTTTTAAAAATACTTTTTATACAGTCATC 

ATTTCATAGAGGGGGAAAAAATCTTTATAATACCACCAATTAAACACTCAATAGC 

ATTTTACTGTATTTCTTCGTAGTATCACTTAGGATAAAACCAGAATACCATATTTG 

TTTTAACAGATCCCATACTGTAAAATAATCATCGTTCACAGCCTACAGTCGAAGC 


GGGGCAGATAAAAACACTTAATGTAAAATTTACCCTCTCAGAAAAATTTCCAGTA 
TGCTATACGGTATCACTAACTATAGTCACTATAGTATACAGTAGATCCCTAGGAT 
TTATTCATGATGTACAGTCGAAGCTT 


<N 
CM 
N- 

r- 
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NIVI_U 140 1 f 


AC003083 




Homo sapiens CTCL tumor 
antigen se20-10mRNA 


Homo sapiens upstream 
binding protein 1 (LBP-1a) 
(UBP1 


Homo sapiens BAG clone 
CTB-60N22 from 7q21 


No significant matcli 


GTP27C 


CTP28D 


CTP30E 


CTP31A 



AAGCTTGATTGCCAGAGTTACGAAAAGCATCAAAGCATCTTTATGGTCAGCTTAA 

ATTTGGTACACTAGATTGTACAATTCATGAGGGACTCTGTAACATGTATAACATT 

CAGGCTTATCCAACAATAGTGGTGTTCAACCAGTCCAACGTTCATGAATACGAA 

GGCCATCACTCTGCTGAACAGATCTTGGAATTCATAGAGGACCTTATGAATCCTT 

CAGTGATCTCCCTGACACCGACCACTTTCAATGAACTGGTTAAACAGAGAAAAC 

ATGACCAAGTCTGGATGGTTGATTTCTATTCTCCATGGTGTCATCCATGTCAAGT 

CCTAATGCCAGAATGGAAAAGAATGGCCCGGACAI 1 AACTGGACTGATCAATGT 

GGGCAGCGTAGACTGCCAACAGTATCATTCTTTTTGTGCCCAAGAAAATGTTCG 

GAGATCCCTGAGATAAGAAI 1 lACCCCCC 


AAGCTTTGGTCAGGGCTCTCGTTCTTGCCGCGTCTGTTCAAACCGGCACGGTCT 
GATCCCGGAAATACGGCCTCAACATGTGCCGGCCAGTGI 1 1 CCGTCAGTACGC 
CAAGGATATAGGCTTCATTAAGTTGGATTAAGTGAACTTCCTTGAATGGGTCATC 
CAAGATACCTACCTTAACTGCAGATGTCCAAGATACCTACTTTGATGCCAACTCA 
TTGTATATAAAATAAAAATACTCCAATTATGAGTGTTTTAATGTG 


CAAGTTTTACCATTGTTTTAATTATTGAAACAAAATTAACGTAAGTAGAATCATGT 
GCAACAGTGTCTCTAACATATGGAAGAGGTAAATATGAAI 1 1 1 ATACAATAAGGT 
ATATTATCCACTGTAACAAATTTCCAATAATTTGGCATTTATCTTTCACAAAATGT 
CTGCCAAATTCTAAGCAAAGTATGCAAATTGGAGA 1 1 AACTCTAAACAGGCATAA 
TTATCTTCTTATCCAGTTTTTCTGAAGAGACTGAAGAGTTCAGGTCTGACCAAAG 

CI 1 


CAGATGTGATAAAATCGTTTTCATTACTGTCAAAGGCATCAACCAGATTTGGGAA 
TTTGTTAAAAGGTTAAAAATTCATACAAAACCTGCTGTAAATTAAGACAAAGGTAG 
ATTAAAATGCATCATTATCTGTCTCTTAAATAAAGTAATGCTTTCCATAAAAAGCA 
AAGGTGGGCTTTTGCCTTGATGCTGACCAAAGCTT 


GGGAAGTGTCAAGGATCAGTTCCGTGGCACCCTCTGACCACAGACTGGGAGCA 

ACACGCATCTGTGGCATTTAAAAATGGAATTGGCAACTTCATGACATTGGAATGC 

ATATCACACTTACAGTGTCTAGACTTTCCTATGTGTGCTCAGTTACAAGTAGTGA 

AGCAAAAGTATACATATCACCCCTACTGCTATTCGGTTGCTACAGAGCCATAAAT 

GTGAAAAGCAATACTCTGAAATAAAGATTTTTGTnTTTGCCCTAGCCTACTAAG 

CI 1 


AK027701 


NIV1_001032 




AF1 67569 


AB037813 


cDNA FLJ 14795 fis, clone 
NT2RP4001219 


Homo sapiens ribosomal 
protein S29 


No significant matcti 


Homo sapiens nuclear factor 
associated with dsRNA 
NFAR-1 


Homo sapiens mRNA for 
KIAA1392 protein 


O 1 r-iZu 
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CTP41B 
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CAATTGGTTTAGTTTTATTTGAAAATTGTACAAAATGGCCATAAGCGGCTATAAAA 
AATTTCGTTTTCGGAACACGTGGAAATTCAGAAAGAACAACAAAGCAGGTTATCA 
TTTCACAGTGTAATGGAAAAGCTCTCTCTGAGGCAGGAATCACAACTCTTCCTTC 
TTCTTCCCCAGTCTCTCGTGGTCTCCTTCCCGGAGCGCTCGAATGAAACTGGTA 
AACCCCGATTCCGTCCGATCGC 


CGATGTTGAGATCCAGATGACACAGGAAATTCTTTTGTTAATGTTACCTGGCTTT 

TTGGTGGAGTTGGCTTTGCTGCAGCAATATTCAGATTGAAAAAAATGGGTTTGG 

GTTCACTGAGTTTAAAGGGATGATGATAAAAAGGAGGTTCTTCTTCCTCTTCATC 

CCGAAACATGAGGCTTATTCACTATTACATCATCATCTTCTTTACTCTGTGCGAT 

CTGTTTGCATTTCTCAAGTTAGTTCTTCTATAGTNGCTCCTCCTGATTTTTTAGCA 

ACTTTCTCTTCTATTGTGGGTGGAGGTGCACGCTTTTAGGTTTGGCGGGTAAAA 

GCI 1 


CATATATATTCTTTTTTATTTCTTGTTATACCTTCCCAAAACAGAGACATTCAACA 
GTAGTTAGAATGGCCATCTCCCAACATTTTAAAAAAACTGCACCCCCCAATGGGT 
GAACAAAGTAAAGAGTAGTAACCTAGAG 1 1 CAGCTGAGTAAGCCACTGTGGAGC 
CTTAAGTGGTGAGGTCTTCCAATTTCAGAGTGATGTGTCTTCAACTTGTATCATC 
ATTTTAGCGGTAAAAGCTT 


CGCCGGCCAGAAAGCGTAATATTCTTTAAAGGAACCTTAACAAAACTTTACACTT 
AATAATGTAAATCTCACCATGTTCCTAGTCAAAAAI 1 1 ACTACACAGACTCAGTAG 
CGGTAAAAGC 1 1 


CCAAAGAAGTGTTTATTAACATTTGGGGCCTCAGCGGGGCCAGAGAGGAAGTG 

GGTGCTAGAGGCTCCTGAGGCTCAGGGCAAGGCCTGCAAGACAGATCCCATTO 

CTCAGGAGGCAGCCCAGATTGCAAATGGAAGACAGGCCATGGTAGCGGTAAAA 

GCI 1 


AAGCTTAACGAGGAGACAGAGGTCATGATTCTGAGATGATTGGAGACCTTCAAG 

CTCGAATTACATCCTTACAAGAGGAGGTGAAGCATCTCAAACATAATCTTGAAAG 

AGTGGAGGGAGAAAGGAAAGAAGCTCAGGACTTGCTTAATCACTCGGAAAAGG 

AAAAGAATAATTTAGAGATAGATTTAAACTATAAGCTTAAATCATTACAACAACGG 

CTAGAACAAGAGGTGAATGAACATAAAGTAACCAAAGCTCGI 1 lAACTGACAAAC 

ATCAATCTATTGAAGAAGCAAAGTCTGTTGCAATGTGTG 
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No significant matcii 


Homo sapiens SON DNA 
binding protein (SON 
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AGCATATGTAAGATCTCTGGCTTGTAGAAGACAAGTTTATATAGCACTTAAAAAA 
CCATTTGTTACATTAAATGTCGAACTCAAACTTTTAAAGAGTATAGAGAACTACAA 
AATGGAAAAAGGAAGCAGATATACGCI 1 rATGAGGAAATTGTGTTAATGATCTCT 
CCTCTAAAAAAGGACTCTTCCCTATTATCATAATGACCACACTGCCCGTCCTTAA 
AACCACTGGTCGCTGACAI 1 ATGCCGAAGCTT 


AGGAAGAATAAAAACATATAAAAACATTTATTCACTAGGAATAATTGTGGCAGAC 

ACAATCCAGTGAAAGCAGCTCAATCCTGCTCAGTTAGGCTAGTTGAAGAACCAT 

AGTTTAAAAAAAGAAAGGAAGACAGGCAAACAAGTGTTTTACAGGAGCAACAGA 

CTTCAAGGTCACCCCCACAAGACACCCTGCACAGCAGGGACGGGGACAGGGA 

GGATGACCTCTTAGGGCCTGTGCCTTCGCAGAGGTGCTCGGCGGATGGGTGTG 

GTCTTCTTGGGTGTCTCCTCTTCTGTCATCTATGCCGAAGCTT 


AGCATATGTAAGATCTCTGGCTTGTAGAAGACAAGTTTACATAGCACTTAAAAAA 

CCATTTGTTACATTAAATGTCGAACTCAAACTTTTAAAGAGTATAGAGAACTACAA 

AATGGAAAAAGGAAGCAGATATACGCTTTATGAGGAAATTGTGTTAATGATCTCT 

CCTCTAAAAAAGGACTCTTCCCTATTATCATAATGACCACACTGCCCGTCCTTAA 

AACCACTGGTCGCTGACATTATGCCGAAGCTT 


AGGATCCTCATCAATAAATAGATACATACAAGAATAGCCAGACTACATCAACAAA 
GTGTCAATATCATGCAGCGGCTTCAAATCCGAAGTGGTGGTTTGATGTGAAGTG 
GTAGTATAGCTGTCGGAGGAAGCACACGATGAGGAATGTAGAGCCAATAA 1 1 AC 
GTGTAATCCGTGAAATCCAGTGGCTATAAAAAAGGTAGATCCGTATACCCCATC 
GGAGATTGTAAAAGATGTCTCATAGTATGCCGAAGCTT 


AGCATATGTAAGATCTCTGGCTTGTAGAAGACAAGTTTATATAGCACTTAAAAAA 

CCATTTGTTACATTAAATGTCGAACTCAAACTTTTAAAGAGTATAGAGAACTACAA 

AATGGAAAAAGGAAGCAGATATACGCTTTATGAGGAAATTGTGTTAATGATCTCT 

CCTCTAAAAAAGGACTCTTCCCTATTATCATAATGACCACACTGCCCGTCCTTAA 

AACCACTGGTCGCTGACATTATGCCGAAGCTT 
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AAGCTTACCAGGTAGAGGGACTGTTGGAGGTATGGACGCACACAGGAGGGCCA 

GGCCAAGGCACGAGTTTTTCAGTGAAGGGGGTAAAGCATCACAATTTAAAATGT 

TTGCAATTAAACTGGTTTGTTAAATATC 


CAGCGAAGAGGCATTAAAGATTCATGCCATAAGTTTATTTACAAACATGTTGTGT 

ATGTTGAATTCAAGAGATTGATCCATTTTTCAGAGACTGCACCTCTTAAAATGTTC 

CTTTTCACATCTGTTTAGTGGATCAAAAGCTT 


ATGGTGTGTGTGTGGGTTCAAATAGTTTATTCACCTCTGTAGTGGAAAAACAAGG 
AGAAATAAAATCTGCTTACAATGGCCAAAATTTATGGAGAAGCCCTAAAGTTGCT 
TTCCCCAAATCACAAATCTGATTCAAGAGAAGGAAAAAAATGATGAAAAACATCT 
CATCACACAAAACTCAGTGTGGTGTCTCTGATAGTCATCAGCCAGCAGAAGCTT 


ATCATTTCAAAAATAATCATTTAATGTTCCATAATTAAACTGTACACGACCTAGTC 
TTGGGACATAGAAGCCAGTGAGGTGAGl 1 IGGAGCAGTCCCAGGAGCCAGGAG 
TCGAGTTTTCATTGGCCTTTTTTTTCTTTTTTCTTTTTGTCATTCTGTTCATCTAAG 
ATTATTTGGATACTTGGCACAATCTGGCTCTGCTGCTAAGCTT 


AGAAAAAAAATTGATAATTAGGTGCAGATAGAAAATATGAATTAGAAGAGGTTAA 
TTCAAGTGATCAGCCTGAAAGTTCAGCTTCATTAGCTTTGTGGTAAATCCACCAC 
TTCAGATAGTAACTAAAGTAAATTTTAAATTTCATAAGAATAAAGTAATCCCTGAA 
AAGAATTCACTTTTTTCCCAGAAGAAGCTTATAATTAAAAAAAAAAAGCTT 


ATTAAGAAAAAGGAAAGCAAGGAAGTAAATACGGACAGTGTCTGAGAACAGAGA 

CGAAGTTAACGTACATTGCATGTATTGCAGGCAAGGCAGAGGCATTTCTTTTTAA 

AGCTTTTGCACAGACTTCATATAATCTTAAAAAAAATACGCGGGCCTTTACAAGA 

TTTGACTTGCTGAAATCAAAACAATTTCCACTCATAAAAAGTCATAAGACATCAG 

CTT 


CAGGCTGGTGTTATAGGTGAAGATAGGCATCTCTTACAGATGGGGGTGGGGGC 
TGTTGTTACTGGTGAAGATAGGCATCTAGCCAGAGCTGCCCAGACTCCTTCAGT 
GAGTAGATAATGTCGGCGAAGGCTGAGAGCAGGGGC 1 1 GGACTGGTACTCTAT 
GCCATGCTTGGCACACAGGGACTGCACCAGGGGAGCCACTTTATGGTAATTGT 
GTCGAGGCATCGTAAGC 1 1 
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CCAAAGAAGTGTTTATTAACATTTGGGGCCTCAGCGGGGCCAGAGAGGAAGTG 
GGTGCTAGAGGCTCCTGAGGGTCAGGGCAAGGCCTGCAAGACAGATCCCA 1 1 G 
CTCAGGAGGCAGCCCAGAI 1 GCAAATGGAAGACAGG 


AAGCTTGCACCATATATATAACTCTTGGGCAGAGGGTCTGGCATACATAAGTAG 
ATACTCAGAAATATCTGTTGGATTGTGTTGATTTAATTATTTTTGTGTTGCTTCTTT 
TAAAGATGAGCACTTTCTATTAGATATTTTTTTGATCAAAAAAAAGATATTTTTTTG 
ATCATACAGATTTAAGCAGGATTTTTATTAATTCGTTTCTCTTCCTGGTTGG 


GGGGCAGATAAAAACACTTAATGTAAAATTTACCCTCTCAGAAAAATTTCCAGTA 
TGCTATACGGTATCACTAACTATAGTCACTATAGTATAGAGTAGATCCCTAGGAT 
TTATTCATGATGTACAGTCGAAGCTT 


CAAGTTTTAGCATTGTTTTAATTATTGAAACAAAATTAACGTAAGTAGAATCATGT 
GCAACAGTGTCTCTAACATATGGAAGAGGTAAATATGAAI 1 1 1 ATACAATAAGGT 
ATATTATCCACTGTAACAAATTTCCAATAATTTGGCATTTATGTTTCACAAAATGT 
CTCCCAAATTCTAAGCAAAGTATGCAAATTGGAGATTAACTCTAAACAGGCATAA 
TTATCTTCTTATCCAGTTTTTCTGAAGAGACTGAAGAGTTCAGGTCTGACCAAAG 

CI 1 


AAGCTTGCACCATACTCCTCCTCTACATATGCTCCCAAATTACCTTCTAAAAAGG 
CTGTATTAATTTACTTTCACCAGTAGTATTATGAGAGTGCCCATGTCGCTTAGCC 
TTTTAAAATTCACTATGAGCAATCTTTAAATCATGTACTAAATCTTATAGGCAAAG 
AATAGGGCCTTGCCCCTGCCCCTGTT 


ATTCCTTTTCCAAGGACCTCTCTTCTATGTGATCACTGAGTAAGTTCAGTCACTC 

CCATCATCTCTAGATTGGAGATTTGCAAATTTATGGCCTTTCCTAACTTTGAAGTC 

CTTATTTCTAACTGCCTACTAAGCTT 


AAGCTTAGTAGGCAATAATAGAGAAGTAGAAATTGAATGTGGAACATTAACCATT 
AAAAATCATACTTTTGAATGTGCTGAGGTCATGAATTGTTTTTACCTTCTTTGTAA 
TTTGTGTTTTTCAGATTTTCTGTAGTTAGCATATATTCTATAATCAGAAAAAGATG 
CTTCAAGTTTTTTGCAGATTTCACAGAATTTTGTTT 
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No significant matcli 


No significant match 


No significant match 


No significant match 


No significant match 


No significant match 


CTP18B 


CTP25D 


CTP31A 


CTP36A 


CTP47G 


CTP50A 


CTP52B 



CD 



O 



o 

O 



o 



o 



o 
-t—f 

CO 

E 
c 

CO 

'c 

CO 

o 



< 

CO 
O- 

l- 
o 



H P H O 

<oo< 
ooo< 

H 1- O O 
I- < h- < 




o 

E 
c 
o 

*c 
O) 
'(/> 
o 



< 

00 

in 

CL 

h- 
O 




O CD O 



< 
h- 

CD 
1- 
O 

o 

CD 
h- 




c^ o o ^ >< 

2 •- < CD b 
S ^ O < (0 

5 H or^ 



CD 



o 



o 
o 
I- 

o 
o 



o 



lb Oc3 

< CD o 



U L_ »^ O < 

h- p O < o 

0<CDOr 
CD 1^ CD ^ b 

I— < I— < <l. o 

OOkCDh-HH 
lI <T» i_ 1— f n f 



O 
h- 
CD 
h- 
O 

qCD 
H O 

<9 
o < 

CDO 

to 
o o 

< CD 



f- b i:? 9 
o h- < <C < 

<CDh J^o 
CD CD t t5 H 

CDH-Ph-CD 

< O O < CD 

< CD I- CD I- 



< 
CD 



E3cD 

PcD 



CD 

E 
c 

CO 

o 
'c 

o 



< 

CNJ 
CO 
CL 
1- 

O 



o < 



o 



CD 



O CD 



CD H < CD < 
< < O < O 



o 

-4— • 

CO 



c 

CO 

o 

'c 
g> 
'w 
o 



< 

CO 
CO 

a. 
I- 
o 



o 



mi 




xz 
o 

CO 

E 
c 

CO 

o 

'c 

g> 
*co 
o 



CD 

CD 
Q- 
I- 
O 




CDC5 
HCD 
O < 
< O 



Ob 

< O if < CD 
CDO§H - 




oooo< 

CD h- H O CD 
CDCDOh-CD 

< h- CD < < 

CD< HOCJ 

< I— h- O < 

H0<00 
OOOH< 
CD H H O < 

< O CD 1- O 

< O I- O < 



sz 
o 

CO 

E 
c 

CO 

o 
'c 

o 



< 

o 

CL 

o 



I 



O H It: fn 

o o <: '-^ 




b: r; fn O 



n H O H 

I CD O O 

- (!) H < 

- < O O 
I- O CD < 
< O < CD 
O 1- 5 H 
O O < < 



o 

CO 

E 

-f- ' 
C 
05 
O 

'c 
a> 
*c/> 
o 



GO 
CM 

I- 

o 



o 



o 



oP 



CD 

t 



O H H H- 



sz 
o 

CO 

E 

•4— » 

c 

CO 

o 

g> 
'</> 
o 



CD 
CO 

CL 

I- 
O 




O 



o 
-I— » 

CO 



c 

CO 

o 

"c 

g> 
'co 
o 



< 
O 



o 



x: 
o 
-I—' 

(0 

E 
c 

(0 

o 

"c 

'v> 
o 



o 

U5 
N- 
CL 
I- 

o 



<oP 

CD O t 
CD O < 

< CD < 
O h ^ 

O t < 

< t t 

cd5^ 

CDOP 

CD h- O 

< CD < 
O CD CJ 
CD H CD 
h- t < 

1- CJ CD 

bit 

CD CD o 
CD CD o 

5PCD 
o H P 



h- < I- ( 
CD C3 CD ( 

< < CD • 

1- < h- • 
o < o • 

CDCJ CD' 
0<cD' 
CDSh' 

n ^ 

^ < ' 

< S O I 
CD S <r I 

ocdS' 

CDCDc^i 

CD CD < 
H CD O 
H H- O 
b O O 
<OcD 



o 



I- I- 



sz 
o 

ro 
E 
-I— » 
c 

CO 

o 

'c 

*</> 
o 



CO 
CD 

CL 
I- 

O 



b o H o 



x: 

CO 

E 



s 

*C 

o 
2 



Q 

N- 
N- 
CL 
I- 

o 



9o 



CD 



CD 



I \^ 

^T o < < 

P o < o 



o 



^^^^ 

5 h ^- 
I- < I- I- 



< 

O CD CD O < 



o 

-«— » 

05 

E 

-I— » 
C 
CD 

*C 
D) 

O 



CD 

CD 

CL 

o 



00 



< < 



o 

-4— » 

E 

-t— » 

c 
ro 
o 
1^ 

*c 

D) 
O 



00 
CL 
I- 

o 



o 
15 
E 
-I-' 
c 

CD 
O 

*c 

D> 
O 



< 

CD 
CL 
I- 

o 



CD 



2 I- CD 

- P o 



C- < 

«CDO 

r" 1— *rr 



CDqO 



O^pgCD 




U 
-I—' 

CO 

E 

C 
CD 
O 

'c 

O 



< 

CD 
CL 
I- 

o 



I" t: h- 



o 



o 
-I— • 

CD 



C 
CD 
O 

o 



—3 

CO 

o 

qI 
H 
O 



CD O 



O 
O 

i 



o 

CD 



o 



1 1 ^ 



5 



O 
"cD 

E 
-*-» 
c 

CD 
O 

'c 

2> 
"co 

o 



o 

a] 
I- 
o 



CD O < 



O 



CD O 



< CD O j_ 
CDHOC 

< O ^ 




CD < 

H CD < p o 

H I— Q fi> < 

Q CD»^ g 3 



o <: 

^ < ^ 
CDcDOt 

o <t H h . 

OCDOOcD 

CDP^ 
CD O H I- 



o 
-*— • 

CD 

E 
c 

CD 
O 

*c 
o 



a. 

CD 

o 
o 



o 



: O 



I O H b 



O O 



O 
M— • 

CD 

E 

C 
CD 
O 

*c 
g) 
'co 
o 



< 
o 



CL 
O 



■ o 

: ^ 

f"> I— < 

81=^9 



CD 



CD 



OOcDq 
CD CD < < h- 

< CD O P O 

< < O < CD 



o 

E 
c 

*c 
o 



1- 
o 





too 

5 ^ O CD 

o9toF 



< 
o 
o 

CD 



cdP 



in 



o 

CO 

E 

c 

CD 

o 
o 



< 

CO 



o 




o 



' H P < O 
■ P I- CD I- 

•- CD I- 

: CD < < O 

■ ^ I- 




9<^^ 

<C < <f <c ^ 

0(50 

I t < CD 

^ <r n P 




o 
E 

C 

05 
O 

'c 
g> 
*w 
o 



CD 

CM 

K 
H 
O 



CD 



O 



OOP 



CD 



CD O 
< O 
O < 



o 

-I— • 

E 

c 

CO 

o 



o 



< 

CD 

SI 

O 



CD 



CD 



5 



x: 

o 
-I— • 

to 
E 

' 

c 

CO 

'c 

O) 
CO 

o 



CD 
CO 
CO 

51 

H 

o 



CD 



o 

■4-' 

CO 

E 
c 

CO 

o 

'c 
g> 
'</> 
o 



< 

CO 
Dl 

I- 

O 



CD§ 

?o 

§CD 
gcD 

SCD 
<^ 

"o 

C3< 
CD CD 
CD CD 
< CD 

op 

I" 

8" 



CD 



CD 
< 



O 



CD 
CD 
_ CD 

|S8 

i8S 
|o8 

o cj < 
r o p 

< < o 

CDp H 

< < < 
<0(D 



o 
-t— • 

(0 

E 

c 

CO 
*C 

o 



00 

CO 

H 
O 



GGGTAAATCCGTCGAGTTTACTGTAAATATGCCTTTGACAAACTGGTAACTCATG 
TCCCATCCCAGTCCGGAGTACTGGACCAGGGAAACTCCAGCCACAG 1 1 GAGGG 
AAGGCCACCTGTTGGGTCTGGGGCAGCAGGTCATCCAGTGGGCTTCAGGAGTC 
ACCAGGCCTCTGACCAGTTCCTCCCCACCAAGCAGTTTCAGAGTTGTCCGCGAA 
GTCTATTTCACACCTCTCGTGTATGCCGAAGCTT 


GGACTGATAATAATAGGATTTTATTTCTAAAATTTATGTTAGAGCTTTCAAAGAGT 
ATAACACACAGATCTTTACCACCAGACCCCCCTTGGCTATACAGGAAACAACCAA 
GTTGTGAGAACATTTATCATGGACAGACACATCAGGGCTTGCAGGTGCTACACA 
GGAATCACAAATGCTGTTCCACATCATGTCTTCTGTTATGCGGAAGCTT 


AGGAAGAATAAAAACATATAAAAACATTTATTCACTAGGAATAATTGTGGCAGAC 
ACAATCGAGTGAAAGGAGGTCAATCCTGCTCAG 1 1 AGGCTAGTTGAAGAACCAT 
ACTTTAAAAAAAGAAAGGAAGACAGGCAAACAAGTGTTTTAGAGGAGCAACAGA 
CTTCAAGGTCACCCCCACAAGACACCCTGCACAGGAGGGACGGGGACAGGGA 
GGATGACCTCTTAGGGCCTGTGCCTTCGGAGAGGTGCTCGGGGGATGGGTGTG 
GTCTTCTTGGGTGTCTCCTCTTCTGTCATCTATGCGGAAGC 1 1 


AGCATATGTAAGATCTCTGGGTTGTAGAAGACAAGTTTACATAGCAGTTAAAAAA 
CCATTTGTTACATTAAATGTCGAACTCAAACTTTTAAAGAGTATAGAGAACTACAA 
AATGGAAAAAGGAAGCAGATATACGCTTTATGAGGAAATTGTGTTAATGATCTGT 
CCTCTAAAAAAGGACTCTTCCCTATTATCATAATGACCAGACTGCCCGTGGTTAA 
AACCACTGGTCGCTGACATTATGGCGAAGC 1 1 


AGCATATGTAAGATCTCTGGGTTGTAGAAGACAAGTTTATATAGCAGTTAAAAAA 
CGATTTGTTACATTAAATGTCGAAGTGAAAGTTTTAAAGAGTATAGAGAAGTACAA 
AATGGAAAAAGGAAGGAGATATAGGCTTTATGAGGAAATTGTGTTAATGATCTCT 
CGTGTAAAAAAGGACTCTTCGGTA 1 1 ATCATAATGAGCAGAGTGCGGGTGCTTAA 
AACCACTGGTCGCTGACAI 1 ATGGCGAAGCTT 












No significant match 


No significant matcli 


No significant matcli 


No significant match 


No significant match 


CTP144B 


CTP145B 


CTP149B 


GTP150A 


CTP154A 
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AAGCTTAGAGGCAGTAAACAGGAGCGTCCCCAAGAAAAAGAGGAAATTCTCTTC 

TAAGGAGGAGCCAGTTAGCAGTGGACCTGAAGAGGCTGCTGGGAACAAGAGCG 

GCAGCTCCAAGAAAAAGAAAAAGCTCGAGAAGCTATGGCAGGAAGATTAGAATG 

GAGATTTTACCAGGTGGGGGAAAGCCACATGATTGCAAACGCAGCCTTATATCC 

CAATAAAAACAAATTGACAGG 


AAGCTTACCAGGTGAAGAGTGGGGTTGTCATGACCTTGGCTATGAGGCCCAGC 

ATTTCGAGGTGGCTCCCTCTATTCTTTACTTTGGGCATCATAGAAAACGTGTCTG 

TGGGGGATTAATCTTAGAGAAAAATAAAGCCTTTCTGCTG 


AAGCTTCTGCTGGTATGGAAAGGCTTCAAGGAAGAGGGTAATGAGGGGGAAGA 
AGTGCTGTGCCAAAGTGACAGCAI 1 CAGTGAGGAATAAAGAAAGGAGCTCAGTG 
GTAGCAGGATGTTGAGGTTCCAAGAAAATCTGGTGGTGGTGAGAAAGTGGCTG 
CTGTGCACTGCAAGGAAACAGAGGGA 1 1 AAAGAAAGAGATGTGACAGGGTAGG 
TGGAAGAGATAGGCAGAAGTTAGAAATGGGTTACACTGAAGAAGTAAATTAI 1 IG 
ATTAAAGAATAAGTAAATATACTGGGGATAACAAAAGGCTGATTTCTCCACTGTC 
TCAGAAGGGAI 1 IGCAAGTATGG 


AAGCTTTGTCTGGATGAACAGTTAAATGGAACCTGGAAAGGTGTTCGTGGGATTA 

TTGCTTAAGCAAGGCAGTGTCAAAGGCAACCCTCCCAGCAAGACTTCAGAAAAC 

AGCTGGCAGAACTACAGGATCTGGTGTCTGGTGTGTAAAATACTCTCCTCCCTG 

TTGAAATGATTCAGAACATGTGCAAAGTGTGGTAGCTTTCATCACATATACATAA 

CAGGATTATGTATCAAGTTACCCTGTTCAAAGAAGGAGCAGGGTTCCTCTTTTTG 

ACTTAAATGACATGAAGTGAGAAAAAAAATGAGAATAACCNTCNNGGGAA 1 1 ATA 

GAGGGTTATAATTCTATGCCNACTATTTCAATAAAAGCCATCACGGG 


AAGCTTTCTCTGGCTTTGCGAAGGTAAAACTGTTGCGGAAGTTGCTGCGTTACA 

AGAGCGTATGCCAGAAACCATAAGGCTACAACGGCGAAAI 1 GGGAGCTAGATCA 

GTTTGAATCGATTCAAGAAGGTGATCGCTCAGGCCGTCCGAATACACTGACCTC 

AAACTATCAGGCTCAAATCTTAGAGTGGGTCAACACAAGCCCACTCAATGCAGA 

ACAAATCCGAGTCAAAGTGGATGAAAAACACGGTGTGTCCGTGTCTG 1 1 GAAAG 

TCTTGGCAAGTTTTTGCGAGATTCAGGCATGGTCTTCAAAGGCACGCGCCACAG 

CTTG 












No significant matcli 


No significant match 


No significant matcli 


No significant matcin 


No significant matcli 


CIH215B 


CTP222D 


CTP306B 


CTP308KK 


CTP309A 



Table 9 



Band# 


Genbank Gene Name 


Expression Pattern 


CTPID 


No significant match 


upregulated with Etoposide, caffeine 
and aspirin 


CTPIG 


No significant match 


upregulated with Etoposide, caffeine 
and asnirin 


itrJD 


Mnmrv <snnipn N-mvr Hnw RPn03175 


doublet-lareer band is uoresulated 
etoposide, caffeine and aspirin, the 
smaller band is upregul 


CTP4B 


No significant match 


upregulated in Caffeine treated 


CTP7B 


No significant match 


upregulated in Etoposide treated 


CTP8A 


No significant match 


repressed in Etoposide treated 


GTP8C 


Human DNA sequence fii HSJ734P14 


repressed in Etoposide treated 


CTPlOY 


Canis famiharis mitochon CFU96639 


upregulated in Etoposide treated 


GTPllA 


cychn-dependent kinase i BC001935 


upregulated in Etoposide treated 


CTP16B 


Homo sapiens cDNA FLJAK000548 


repressed in Etoposide treated 


CTP17G 


No significant match 


repressed in Etoposide treated 


CTP18B 


No significant match 


upregulated in Etoposide treated 


CTP19F 


Homo sapiens chromosor AC008651 


upregulated in Etoposide treated 


CTP20B 


Bos taurus ribosomal prol AF063243 


upregulated in Caffeine treated 


CTP21A 


Rattus norvegicus ribosor NM 022506 


upregulated in Caffeine treated 


CTP22C 


Canis familiaris mRNA for AJ388512 


upregulated in Caffeine treated 


CTP25D 


No significant match 


repressed with caffeine and aspirin 


CTP26A 


Canis familiaris chymase U89607 


repressed with caffeine and aspirin 


CTP26B 


H. sapiens cycA gene for X68303 


repressed with caffeine and aspirin 


CTP27C 


Homo sapiens CTCL turn AF 177227 


repressed with etoposide and aspirin 


CTP28D 


Homo sapiens upstream INM 014517 


repressed in carboplatin 


CTP30E 


Homo sapiens BAC clone AC003083 


repressed in carboplatin 


CTP31A 


No significant match 


upregulated in cisplatin 


CTP32D 


cDNA FLJ14795 fls, clone AK027701 


repressed with caffeine and aspirin 


CTP34A 


Homo sapiens ribosomal NM_001032 


repressed in Etoposide 


CTP36A 


No significant match 


upregulated in Caffeine 


CTP37A 


Homo sapiens nuclear fax AF167569 


repressed with etoposide 


CTP41B 


Homo sapiens mRNA for AB037813 


repressed in cisplatin 


CTP47G 


No significant match 


induced with cisplatin 


CTP50A 


No significant match 


induced with cisplatin 
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Band# 


Genbank Gene Name 


Expression Pattern 


CTP51A 


Homo sapiens intestinal 1 AF2 19991 


induced with cisplatm 


CTP52B 


No significant match 


induced with cisplatm 


CTP53A 


No significant match 


induced with cisplatm 


CTP58A 


No significant match 


repressed with carboplatin 


CTP59A 


Homo sapiens cyclin D2 (XM 012143 


induced with cisplatin 


CTP60B 


Homo sapiens RNA bindii XM 016120 


repressed with carbo and trans platin 


CTP61D 


prion protein [mink, Geno S46825 


1 *j1 1 1 J. 1 J.' 

repressed with carbo and trans platin 


CTP62A 


No significant match 


induced with cisplatin 


CTP63A 


No significant match 


induced with cisplatin 


CTP64B 


No significant match 


induced with cisplatin 


CTP65A 


Pig mRNA for endoplasm XI 6951 


repressed with carbo and trans platin 


CTP67A 


clone RP5-1071L10 on cl AL133228 


repressed with cisplatin 


CTP68F 


Oryctolagus cuniculus Ne U09823 


repressed with cisplatin 


CTP70A 


No significant match 


repressed with cisplatin 


CTP71A 


Canis familiaris caveolin- U47060 


induced with carboplatin 


CTP72B 


No significant match 


repressed with cisplatin 


CTP73A 


Homo sapiens chromosor AC026201 


repressed with cisplatin 


CTP73B 


No significant match 


repressed with cisplatin 


CTP74A 


No significant match 


repressed with carbo, trans and cisplatin 


CTP75C 


No significant match 


repressed with carbo, trans and cisplatin 


CTP76B 


No significant match 


induced with cisplatin 


CTP77D 


No significant match 


repressed with cisplatin 


CTP78B 


Homo sapiens SON DNAXM 009738 


induced with cisplatin 


CTP79B 


No significant match 


induced with cisplatin 


CTP80A 


Homo sapiens WDR4 ger AB039887 


repressed with cisplatin 


CTP81A 


No significant match 


induced with cisplatin 


CTP85D 


Homo sapiens Rho-assoc XM 008814 


repressed with carbo, trans and cisplatin 


GTP86F 


Homo sapiens chromodoi NM_001272 


induced with cisplatin 


CTP87B 


Homo sapiens tetratricopi XM_009760 


induced with cisplatin 


CTP88A 


Rattus norvegicus ribosor NM_022506 


repressed with cisplatin 


CTP89B 


Homo sapiens genomic [AP003473 


induced with cisplatin 


CTP90A 


Homo sapiens clone 248(AF070622 


induced with cisplatin 


CTP92A 


No significant match 


induced with cisplatin 


CTP92C 


Human DNA sequence fh ALl 33286 


induced with cisplatin 


CTP93F 


clone RPl-21 1D12 on ch Z93016 


induced with cisplatin 


CTP94B 


Homo sapiens clathrin, h NM_008305 


induced with cisplatin 
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Band# 


Genbank Gene Name 


Expression Pattern 


CTP99A 


No significant match 


repressed with cisplatin 


GTPIOOA 


C0X15 (yeast) homolog, BC002382 


induced with cisplatm 


CTP103JJ 


No significant match 


induced with cisplatm 


CTP104I 


No significant match 


repressed with cisplatm 


CTP109P 


No significant match 


induced with cisplatin 


GTPllOA 


No significant match 


induced with cisplatin 


GTPlllA 


No significant match 


induced with cisplatin 


CTP112B 


Bos taurus peroxiredoxin AF305561 


induced with cisplatin 


CTP113A 


Box tauras ribosomal proi AF063243 


induced with cisplatin 


CTP115B 


Homo sapiens chromosoi AG005899 


induced with cisplatin 


GTP116A 


No significant match 


induced with cisplatin 


GTP117B 


Homo sapiens similar to XM 017740 


induced with cisplatin 


GTP119J 


H.sapiens SPR-2 mRNA 1X68560 S52 


induced with cisplatin 


GTP121D 


Human ribosomal protein U43701 


induced with cisplatin 


GTP122I 


Human mRNA for KIAA0(D26067 


repressed with carbo and transplatin 


GTP124B 


No significant match 


induced with cisplatin 


GTP126A 


No significant match 


induced with cisplatin 


GTP129A 


Homo sapiens, Similar to BG007583 


induced with transplatin 


GTP131B 


Homo sapiens similar to s XM_006087 


induced with cisplatin 


GTP133B 


No significant match 


induced with cisplatin 


GTP134A 


No significant match 


induced with cisplatin 


GTP135A 


Homo sapiens cDNA FLJAK021570 


induced with cisplatin 


GTP143B 


No significant match 


induced with etoposide and caffeine 


GTP144B 


No significant match 


repressed with caffeine and aspirin 


GTP145B 


No significant match 


repressed with aspirin 


GTP148B 


Homo sapiens serine-thre AF 108830 


induced with aspirin 


GTP149B 


No significant match 


induced with caffeine 


GTP150A 


No significant match 


repressed with etoposide 


GTP150G 


Ganis familiaris mitochon GFU96639 


repressed with etoposide 


GTP154A 


No significant match 


induced with caffeine 


GTP156J 


Human DNA sequence fii AL 136120 


induced with etoposide and caffeine 


GTP161B 


Ganis famiUaris TGTA ger AJ012166 


induced with aspirin 


GTP164A 


No significant match 


induced with aspirin 


GTP178B 


Homo sapiens mRNA for AB040957 


induced with carboplatin 


GTP179K 


No significant match 


induced with carboplatin 


CTP185G 


No significant match 


induced with carbo and trans platin 
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Baiid# 


Genbank Gene Name 


Expression Pattern 


CTP197A 


No significant match 


induced with carboplatin 


CTP201B 


Homo sapiens, exostoses BC001174 


induced with carboplatin 


GTP202C 


No significant match 


induced with carboplatin 


CTP205D 


Homo sapiens similar to XM_01 1 187 


induced with carboplatin 


CTP206A 


Homo sapiens fatty acid c NM O 13402 


repressed with carbo and transplatin 


CTP208B 


No significant match 


induced with transplatin 


CTP215B 


No significant match 


induced with aspirin 


CTP216A 


Canis famiUaris heat-shoc U19368 


repressed with etoposide 


CTP222D 


No significant match 


induced with aspirin 


CTP300B 


Homo sapiens utrophin (I-NM_007124 


repressed with cisplatin 


CTP304B 


Homo sapiens unknov XM 00221 1 


induced with cisplatin 


CTP306B 


No significant match 


induced with cisplatin 


CTP308KK 


No significant match 


induced with cisplatin 


CTP309A 


No significant match 


repressed with cisplatin 
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Table 10 



1 -chloro-2-nitrobenzene 


chloroquine 


guanine 


progesterone 


1 -naphthylisothiocyanate 


chlorpromazine 


haloperidol 


puromycin 


2,4-dimtrophenol 


cimetidine 


hexobarbital 


quinidine 


2-acetylaminofluorene 


cisplatin 


hydroxyurea 


reserpine 


2-azido-2-deoxycytidine 


clenbuterol 


indomethacin 


rezulin 


2-azido-2-deoxyuridine 


clofibrate 


iodoacetamide 


rifampicin 


4-acetamidofluorene 


clozapine 


isoniazid 


rifampin 


5-azacytidine 


colchicine 


isonicotinic acid 


rosiglitazone 


5-chlorouracil 


cycloheximide 


ketoconazole 


Simvastatin 


5-fluorouracil 


cyclophosphamide 


lipopolysaccharide 


sodium azide 


6-mercaptopurine 


cyclosporin A 


Lovastatin 


streptozotocin 


6-thioguanme 


cyclosporin G 


mechlorethamine 


sulfamethoxazole 


acetamidofluorene 


Cyclosporin H 


melatonin 


sulfisoxazole 


acetaminophen 


cytosine arabinoside 


melphalan 


tacrine 


acetylsalicylic acid 


dacarbazine 


merbarone 


tamoxifen 


a®dine 


DEHP 
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i i 


ANIT 


dimethylnitrosamine 


nifedipine 
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aMmycin A 


DL-ethionine 


nitrofurantoin 


trovan 


afitipyrine 


D-Mannitol 


N-nitroso-N-ethylurea 


Valproic Acid 


y^^irin 
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N-nitroso-N-methylurea 


verapamil 


.^rvastatin 


DMSO 


oligomycin 


Wy-14643 


azathioprine 


doxorubicin 


o-toluidine 




Benz[a]pyrene 


endotoxin 


oxymetholone 




benzene 


erythromycin 


paclitaxel 




benzo(a)pyrene 


erythromycin estolate 


paracetamol 




bleomycin 


estradiol 


PEG 300 




bromobenzene 


ethanol 


Penicillin 




busulfan 


ethinyl estradiol 


phenobarbital 




cadmium chloride 


ethionine 


phenylhydrazine 




caffeine 


ethyl methanesulfonate 


phenytoin 




camptothecin 


etomoxir 


phorbol 12-myristate 13- 
acetate diester 




carbamazepine 


etoposide 


pioglitazone 




carbon tetrachloride 


fenofibrate 


polyethylene glycol 




carboplatin 


flufenamic acid 


prednisolone 




carmustine 


ganciclovir 


prednisone 




chlorambucil 


gemfibrozil 


pregnenolone- 1 6-alpha- 
carbonitrile 




chloroform 


gentamicin 


proflavin 
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